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Versions 


Revision Record 


VO.1 


Initial Release 


VO.2 


Update the number of resources in the resource differencecomparison; 
Update the primary SPI configuration mode configuration frequency variance; 
Update HSST difference user interface clock frequency; 

Add HPIO BANK IO arrangement difference 


V0.3 


Update the number of resources for PG2T390H in Table 2-1; 

Update the PG2T390H data stream size in Table 3-2; 

Delete the description of layout differences in chapter 5.6, focusing on the third 
difference. 


V0.4 


. Update the layout 

. Increasing the comparison of power supply requirements; 
. Addition of power consumption analysis description; 

. Adding supported models of FLASH; 

Adding a summary of issues 
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V0.5 


Add reference notes 

Added reasons for VCCIO and VCCA power-on sequence requirements 

. Modify HRIOL delay delay chain description 

. Modification of three-state control signal delay chain description 

. Modify hot plugging instructions 

. Adding programmable drive capability does not support programmed IO support 
description 

7. Modify the eye chart function support description 

8. Modify the HSST user interface clock frequency description 

9. Modify Table 6-3 Description 

10. Add Table 6-4 Description of Meaning 

11. Modify Table 8-1 Description 

12. Modified the issue summary to add versions and availability times for documents 
already provided 


V0.6 


1. Modify the corresponding pin descriptions in Table 5-8 to add a comparison of the 
PG2T390H and XC7K325T level standards; 

2. Supplemental and Modified Table 5-7 PCle Difference Description 

3. Supplementary Table 6-3 UID DifferenceDescription 

4. Modify Table 9-1 Package height values. 


V0.7 


Table 9-1 Comparison of Increasing "Heat Sink Raised Area" 


V0.8 


Modify Table 9-1 Additional Package Information 


V0.9 


1. Restructuring of chapters; 

2. Addition of CLM, APM, DDR discrepancy descriptions; 

3. Update the description of the difference of each characteristic of the device 

4. Modify Table 8-1 Package Thermal Resistance Values for Device Package PG2T390H 


V0.10 


Modified 5.7.1.4 Slave serial chapter difference description 
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Document version revision record 


V1.0 


1. 5.7.1 Chapter add configuration mode difference description configuration voltage 
difference description 

2. Add ESD DifferenceDescription 

3. Modify the interface performance of slave-parallel and slave-serial 

4. Remove SEU IP performance difference comparison, modify SEU main clock 

5. Modify the maximum line rate of HSST 

6. Add lane based call, reference clock constraint, IP interface to select equalization 
mode 

7. Modify the support Only mode (msb first) description 

8. Modify external calibration resistor description 

9. Remove PCIE GEN3 hardcore functionality 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


Add description of IO Delay application conditions 

Modification of the description of IO hot-plugging 

Modifies the drive current for LVDS 18, PPDS, TMDS, and BLVDS level standards 
Delete MIPI's SLVS level standard 

Modifying the HP IO LVDS drive current 

Increase the maximum value of VCCA IO GO voltage 

Table 2-1 Updating the power-up and power-down sequences 

Table 3-1 PCIE GEN3 to GEN2 

Table 5-13 Master SPI Performance to 40M Hz 


1. Update Diff Summary Clock Nets Diff to Yes. 

2. Updating power-up and power-down requirements; 

3. Update Table 2-2 HSST power supply descriptions; 

4. For the last three characteristics in Table 4-1, see the MCF2-2B31 Pin Comparison 
checklist; 

5. Table 5-4 Supplementary Postadd difference descriptions and Rounding model 
descriptions; 

6. Redlining of some of the non-redlined discrepancy points; 

7. Delete the description "MCF2 pin definition is fully compatible with competing 
products" in Chapter 8; 

8. Modify the power consumption difference analysis description. 
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Abbreviations Full Spelling 

CLM Configurable Logic Module 

DRM Dedicated RAM Module 

APM Arithmetic Process Module 

DDR Double Data Rate 

ADC Analog to Digital Converter 

HSST High Speed Serial Transceiver 
https://innek.ru/ 7/ 68 


PG2T390H-FFBG900 Product Analysis 
Report 


NYA p p 
D U d 3 iá 1. Summary of differences 


The products compared in this document are PG2T390H-FFBG900 and XC7K325T-FFG900. PG2T390H-FFBG900 is 
hereinafter referred to as PG2T390H. XC7K325T- FFG900 is hereinafter referred to as XC7K325T, and the following 
refers to this model with the words of competing products. Parts with large differences are marked in red font. 


1. Summary of differences 


Table 1-1 Overall difference comparison 


Comparison item Is there a difference? 
General power supply Yes 
HSST Power Supply Yes 
Resource Differences Yes 
UO Layout No 
I/O Features Yes 
HSST Yes 
DRM Yes 
ADC Yes 
GPLL Yes 
PPLL Yes 
Clock Network Yes 
Configuration Yes 
Power consumption Yes 
Device Packaging Yes 


2. Basic power supply requirements 


Table 2-1 Power Supply Comparison 


Power supply name PG2T390H XC7K325T Difference 
Min | Type | Max | Min | Type | Max Description 
Core Voltage Vcc 0.97 1.0 1.03 0.97 1.0 1.03 No difference 
HRIO | 1.14 - 3.465 1.14 - 3.465 | No difference 
IO Voltage Vccio : 
HPIO | 1.14 - 1.89 1.14 - 1.89 No difference 
Core Logic 
Power Supply Add this power for 
V 0.97 1.0 1.03 - - - 
Voltage for SR DDR4 compatibility 
HP UO Banks 
Auxiltary Veca 1.71 1.8 1.89 1.71 1.8 tag: LU 
voltage 
Secret key No difference 
battery Vccb 1.0 - 1.89 1.0 - 1.89 
voltage 
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DRM Voltage Vcc DRM 0.97 1.0 1.03 0.97 1.0 1.03 No difference 
Analog Power 1.71 1.8 189 | 171 | 180 189 ` | No difference 
Supply for HP Vcca 10 Go - 

" 1.94 2.0 2.06 1.94 2.0 206 || No difference 


1. Vcc must be prior to Vcca 
when powering on, Vcca is 
not allowed to be prior to 
Vcc, and Vcc should not be 
earlier than Vcca when 
powering off; 

2. When Vccio is powered on 
before Vcca or Veca is|ln the case that Vcco is 


powered off before Vccio, the | powered on before Vcca, the | Different power-up 
Power up and power down 


redillrefments Db duration of (Vccio-Vcca)>2V | time of (Vcao-Vcca)>2.625V | and power-down 
a must be less than 100 | must be less than Tvccozvccaux | requirements 
milliseconds; milliseconds; 


3. It is forbidden to power on 
Vccio and Vcca when Vcc is not 
powered on, and it is 
forbidden to power on Vccio 
and Vcca after Vcc is powered 
off, otherwise the device 
may be damaged; 

Power-on sequence to |The power-on sequence that 
ensure that I/Os are tri- | ensures that the I/O is in tri- 
stated during power-up | state during power-up while 
while achieving minimum | reaching the minimum power- 


Power on, power off power-up current: up current: 
á Vcc/Vcc np, Vcc DRM; Vcc/Vcc up, Mer pRM; No difference 
sequence 
Vcca/Vcca 10 en Vccio; Vcca/Vcca 10. 60, Vccio; 


The recommended power- | The recommended power-off 
off sequence is the reverse | sequence is the reverse 
direction of the power-on | direction of the power-on 


sequence sequence 
For hot-plug support, please Competitive products 

üp andidown power timing refer to "DS01_MCF2 Series do not support hot- 
FPGA" for power-up timing. swapping 


Device Data Sheet 
Note: 1. To ensure the reliability level of the chip, the duration of the Vcao-Vcca difference greater than 2.0 V needs 
to be less than 100 ms. This parameter is determined by the process and is obtained through the life 
estimation model calculation provided by the process plant. 
2. Competitive reference document "ds182 Kintex 7 Data Sheet" Version: v2.18 


Table 2-2 HSST Power Supply Comparison 


MCF2 Competitive products Difference 
Power supply name Description 
Min Type Max Min Type Max 
HSST Analog Analog supply 
Power voltage for HSST 
Supply 1.0V transmit and 
Voltage receive circuits Inconsistent 
(HSSTHP HPLL 0.97 1.0 1.03 0.97 1.0 1.08 | maximum 
VCO freguency values 
Less than or 
equal to 
10.3125Ghz) 
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Analog supply 
voltage for HSST 
transmit and 
receive circuits 
(HPLL VCO 
frequency of 1.02 1.05 1.08 1.02 1.05 1.08 No difference 
HSSTHP 
rate is greater 
than 
10.3125Ghz) 
HSST PLL 
Analog 
Power HSSTAVTTPLL 1.17 1.2 1.23 1.17 1.2 1.23 | No difference 
supply 
1.2V voltage 
HSST's 
HPLL 
auxiliary 
analog HSSTVCCA 1,75 1.8 1.85 1.75 1.8 1.85 | No difference 
power 
supply 
voltage 
HSST MCF2 does not 
Resistor have this 
Calibration function pin, 
Analog . the 
Supply The corresponding a = = 1.17 1.2 1.23 | corresponding 
Voltage for pin function is NC pin is NC, can 
Circuits be connected 
to any electrical 
position 


Note: Competitive reference document "ds182_Kintex_7_Data_Sheet" version: v2.18 


3. Description of resource variances 


Table 3-1 Comparison of resource variances 


Resource Name PG2T390H XC7K325T 
LUT6 243,600 units 203,800 units 
Distributed RAM 4,712 kb RAM 4,000kb. 
Register 487,200 407,600 
DRM (36Kbit) 480 pcs 445 pcs 

PCle Hardcore PCIE GEN2 X8 core PCIE GEN2 X8 core 


Note: Competitive reference document "ds180 7Series Overview" version: v2.6 


4.1/O Layout 


Figure 4-1 and Figure 4-2 below show the I/O layout and BANK distribution of XC7K325, and the IO layout and BANK 
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GHG EI 


distribution of PG2T390H are exactly the same as those of XC7K325. 
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Figure 4-1 PG2T390H IO Package 
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See the table below for comparison. 


8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 


Figure 4-2 XC7K325T IO Package 


Table 4-1 I/O Distribution Comparison 


23 24 25 26 


4. I/O Layout 


27 28 29 30 


Feature List PG2T390H XC7K325T 

Distribution of power and ground Consistent 
Distribution and number of BANK Consistent 
Distribution of true differences Consistent 
10 distribution with internal terminal , 

l : Consistent 
matching resistor support 
Clock pin definition and distribution Consistent 
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5. Device Characteristics 


5.1 CLM Difference Description 


5. Device Characteristics 


Table 5-1 CLM Difference Description 


Classification Feature List 390H | 325T Difference Description 
390H: LUT6CARRY in GTP is LUT6 with fast carry logic; 
Progression Logic | Support | Support | Competing product: has a separate carry logic primitive 
CARRY4 
390H: GTP primitives for LUT7 and LUT8; 
LUT7/8 source Competing products: There is no separate primitives for 
language Support | Support | LUT7 and LUT8, which needs to be generated by LUT6 
implementation and MUXF7/MUXF8 
390H: Support simple dual-port RAM, input includes a 
write address and a read address, simple dual-port RAM 
only supports output read address data; 
Distributed Dual Not Support Competing products: support dual-port RAM, including 
port RAM supported two output ports, which can read the data of the read- 
write address and the data of the read address 
respectively; 
390H: GTP of distributed RAM/ROM does not support 
input clock inversion; 
Not Competing products: The original suffix of distributed 
Input clock reversal supported Support | RAM/ROM with _1 indicates the reverse of the input 
clock (that is, the falling edge of the input clock is 
triggered) 
390H: There is no such GTP, but this GTP function can be 
realized by configuring other GTPs 
GTP primitives Not Competing products: primitive with suffix M means 
Multi-port RAM supported Support | multi-port RAM, which can be configured as RAM with 
multiple functions and bit width; 
390H: GTP without shift register, realize shift register 
based on distributed RAM through IP; 
Shift Register Support | Support | Competing products: SRL16E, SRLC32E primitives for 
shift register 
390H: GTP containing 10 registers, as detailed in the 
GTP User's Guide; 
Competitive products: only four primitives FDCE, FDPE, 
Register Support | Support | FDRE and FDSE are supported; 
Both devices can implement the same register 
functions. 
390H: contains GTP_DLATCH, GTP. DLATCH E, 
GTP DLATCH C, GTP DLATCH CE, 
GTP DLATCH P, GTP DLATCH PE Total 6 latches GTP 
Competitor: Only two latch primitives LDCE and LDPE 
Latch Support | Support | ere supported 
Both devices are capable of implementing the same 
latch function. 
PG2T390H-FFBG900 Product Analysis 
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5. Device Characteristics 


390H: IP does not support distributed RAM setup input 
Distributed RAM Not registers and input clock enable signals; 
input registers supported Support | Competitor: IP Support setting input register and input 
clock enable signal 
Shif 8 lock N 390H: IP does not support the input clock enable signal 
i e ia gt d Support | for the shift register; 
NARE SUPpervs Competitor IP Support 


5.2 DRM Difference Description 


Table 5-2 DRM GTP Difference Description 


Mode/ 
Application 
Scenario 


Feature List 


390H 


325T 


Difference Description 


DP RAM 


Single port write 
and read different 
bit width 


Not 
supported 


Support 


390H: does not support reading and writing data of 
different bit widths on a single port; 
Competitor: Supports reading and writing data of 
different bit widths on a single port 


Byte Enable 


Support 


Support 


390H: write enable and byte enable are separated, 
under single byte scenario, write enable and byte 
enable functions are repeated, so byte enable function 
cannot be used when write port is single byte, and byte 
enable signal is invalid; 

Competitor: Byte enable controlled by extending the 
write enable signal bit width 


SP RAM 


Read and write 
mode settings 


Support 


Support 


390H: When using GTP. DRM36K E1 to implement an SP 
RAM with a data bit width of 32/36/64/72bit or using 
GTP DRM18K E1 to implement an SPRAM with a data 
bit width of 32/36bit, the read/write mode cannot be 
configured, and only the default NW 

Competing products: The block RAM primitive cannot be 
directly set to the SP RAM mode, and the SP RAM 
function can be realized through the DP RAM primitive. 


Single port write 
and read different 
bit width 


Not 
supported 


Support 


390H: does not support reading and writing data of 
different bit widths on a single port; 
Competitor: Support for reading and writing data of 
different bit widths on a single port 


Byte Enable 


Support 


Support 


390H: write enable and byte enable are separated, 
under single byte scenario, write enable and byte 
enable functions are repeated, so byte enable function 
cannot be used when write port is single byte, and byte 
enable signal is invalid; 

Competitor: Byte enable control by extending the write 
enable signal bit width 


SDP RAM 


Read and write 
mode settings 


Not 
supported 


Support 


390H: When the SDP mode is implemented through the 
GTP of DRM, the read and write mode cannot be set, 
and only the default NW mode can be used; 

Competing products: When the block RAM is configured 
in SDP mode through primitives, the read and write 
mode can be set normally. 
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5. Device Characteristics 


Byte Enable 


Support Support 


390H: write enable and byte enable are separated, 
under single byte scenario, write enable and byte 
enable functions are repeated, so byte enable function 
cannot be used when write port is single byte, and byte 
enable signal is invalid; 

Competitor: Byte enable control by extending the write 
enable signal bit width 


FIFO read/write 


FIFO : 
protection 


Not 


supported Support 


390H: FIFO does not support read/write protection; 
Competitor: Read and write protection support 


Table 5-3 390H and competitor DRM IP configuration differences description 


Mode 390H Configuration 
Options 


Competitive 
configuration opti 


Difference Description 
ons 


DRM Resource Type 


None 


390H: This option in IP can set the DRM type 
(DRM36K/DRM18K), and only one DRM type can 
be used when cascading; 

Competitor: No option, automatic configuration 


Enable Low Power Mode 


None 


390H: When this option is not turned on, the 
underlying DRM bit width is configured for 
cascading by the set address bit width 
(recommended when the data bit width is 2^N); 
when this option is turned on, the underlying 
DRM bit width is configured for cascading by the 
set data bit width 

(recommended for data bit widths of 9*2^N). 
Competitor: No option to automatically configure 
cascade block bit width 


Address Width 


Write/Read Depth 


390H: The address bit width is set in IP; 
Competitor: The read/write depth (number of 
addresses) is set in IP 


General 


Write Mode 


Operating Mode 


The read/write mode of the 390H has the same 
function as the competitor's read/write mode 
with different names only, and the 
correspondence is as follows: 

NW in 390H is competitor's NC; 

TW in 390H is competitor's WF; 

RBW in 390H is competitor's RF; 

However, the 390H default read/write mode is 
NW and the competitor is WF 


clk_en 


Enable Port Type 


The clock enable of 390H (the clock is pulled high) 
is the same as the port enable function of 
competing products 


Enable Output 
Register/Enable Output 
Register in Fabric 


Primitive/Core Outp 
Registers 


The 390H configuration item "Enable Output 
Register" has the same function as the competing 
product configuration item "Primitives Output 
ut | Register"; the 390H configuration item "Enable 
Output Register in Fabric" has the same function 
as the competing product configuration item 
"Core Output Register" 
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Enable rd_oce Signal 


REGCEA/B 


The output register enable signal rd_oce of 390H 
corresponds to the output register enable signal 
REGCE of competing products, the function is the 
same but the name is different 


Enable Init 


Load Init File 


390H: IP Set Initialize File function is only 
available in non-mixed bit widths, i.e., when the 
read and write port bit widths are the same; 
Competitive: IP Set Initialize File function is 
available in mixed bit widths; 


DP RAM 


Address Width 


Write/Read Depth 


390H: The minimum address bit width of DP 
mode in IP is set to 5; 

competing products: the minimum read and write 
depth of DP mode in IP is set to 2 (that is, the 
minimum address bit width is 1) 


clk_en 


Enable Port Type 


390H: When the Actual DRM Resource Type in 
the IP is 18K, it does not support setting the clock 
enable 


Data Width 


Write/Read Width 


The 390H only supports reading and writing data 
with different bit widths on different ports, and 
does not support reading and writing data with 
different bit widths on a single port; competing 
products support single or different ports to read 
and write data with different bit widths 


SP RAM 


clk_en 


Enable Port Type 


390H: When Actual DRMResource Type is 18K in 
IP, setting clock enable function is not supported 
for the time being; Competitor: IP port trial 
enable function has no restriction on use 


Data Width 


Write/Read Width 


390H: does not support reading and writing data 
of different bit widths on a single port; 
Competitor: Support for reading and writing data 
of different bit widths on a single port 


SDP RAM 
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None 


ECC Type 


390H: IP does not support the configuration of 
ECC mode, only through the original tone with 
Competitor: IP Configurable ECC Mode 


Address Width 


Write/Read Depth 


390H: Minimum setting of 6 for the SDP mode 
address bit width in IP; 

Competitive: minimum read/write depth set to 2 
in IP (i.e., minimum address bit width of 1) 


Write Mode 


Operating Mode 


390H: SDP mode does not support read/write 
mode setting, so the Write Mode option is not 
available when the IP is set to SDP mode; 
Competitor: Supports read/write mode setting 


clk_en 


Enable Port Type 
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390H: When the Actual DRMResource Type in the 
IP is 18K and the number of cascaded DRMs is 
greater than or equal to 2, the clock enable 
function is not supported; 

Competitor: Unlimited IP clock enable function 
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390H: If the Actual DRM Resource Type in the IP is 
18K and the number of cascaded DRMs is greater 
than or equal to 2, the set clock enable function is 
not supported; 

Competitor: IP clock enable function without 
ROM limitation 


clk_en Enable Port Type 


390H: The default ROM in IP is SP (single-port) 
ROM, DP (dual-port) ROM is not supported; 
Competitor: IP Support SP(Single Port)/DP(Dual 
Port) ROM 


Single Port RAM/Dual Port 


N 
one RAM 


390H: IP does not support the configuration of 
ECC mode, which can only be used through 
None ECC primitive; 

Competitor: IP settable ECC mode 


390H: The minimum FIFO mode address bit width 
in IP is set to 6; 

Competitive: read/write depth set to 16 minimum 
(address bit width set to 4 minimum) 


Address Width Write/Read Depth 


390H: not supported, FIFO in IP can only be 
implemented through DRM18K or DRM36K; 

None Fifo Implementation | Competing: the resources for implementing FIFO 
can be selected by this option; 


390H: no option, IP does not support pre-reading, 
pre-reading reference designs are available; 
FIFO None Read Mode Competitor: IP support for FIFO pre-reading 


390H: no such option, no read/write status 
signals are supported 


None Handshaking Options Competitor: IP's FIFO mode supports read and 
write status signals (wr ack, overflow, vaild, 
underflow); 


Both the 390H and the competitor support FIFO 
threshold counters, but they have different count 
signal bit widths. For example, for a 512 depth 
FIFO, the 390H's threshold register count signal is 
FIFO Flag Dtat Count Options 10 wide, while the competitor's FIFO threshold 
register count signal is 9 wide, and the value of 
the threshold register count signal is O for both 
full and empty reads. 


Note: Competitor reference "ug473 7Series Memory Resources", v1.14 


PG2T390H-FFBG900 Product Analysis 
https://innek.ru/ 17/ 68 Report 


NYA y p 
D U d 3 iá 5. Device Characteristics 


5.3 APM Difference Description 


Table 5-4 APM Difference Description 
Feature List PG2T390H XC7K325T Difference Description 


1. The port names are different; 

2. For the different meanings of the 
configuration values, see Table 5-5 for 
the description of the differences 
between the control ports in APM 


Mode Control Port MODEIN INMODE 


mode. 
POSTADD input comes from 
POSTADD Input POSTADD input from three MUX: XMUX, YMUX, POSTADD input selection MUX is used 
Control YMUX and ZMUX ZMUX, controlled by signal differently 


OPMODE[6:0] 


Subtraction operation of 
POSTADD is realized by 
taking the negative value 
of the output of YMUX 
and ZMUX, and 
POSTADD itself only adds 
the output of YMUX and 
ZMUX. 


Some logic functions of 
POSTADD are more complex, and 
the output operations of XMUX, | MCF2 does not support logic functions 
YMUX, and ZMUX are controlled 

by ALUMODE[3:0] 


POSTADD operation 


Pattern Detect Not supported Support MCF2 does not support this feature 


Eight rounding modes of 
Direct rounding and 


: Round-toward-nearest Support convergent rounding/ Usage and supported modes are 
Rounding . dua à : h 
supporting multiplication Symmetric rounding different 
and  multiplication-add 
operations 
Note: Refer to the UG050003_ Titan2 Series FPGA Arithmetic Processing Module (APM) User's Guide for detailed APM 
usage. 
Table 5-5 APM Mode Control Port Differences Description 
MODEIN USE_PREADD PG2T390H Competitive products 
xx00 0 zero A2 
xx01 0 zero A1 
xx10 0 X2 zero 
xx11 0 X1 zero 
0000 1 zero A2 
0001 1 zero A1 
0010 1 X2 zero 
0011 1 X1 zero 
0100 1 XB D+A2 
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0101 1 XB D+A1 
0110 1 X2+XB D 
0111 1 X1+XB D 
1000 1 zero -A2 
1001 1 zero -A1 
1010 1 X2 zero 
1011 1 X1 zero 
1100 1 -XB D-A2 
1101 1 -XB D-A1 
1110 1 X2-XB D 
1111 1 X1-XB D 


Note: X-A; XB-D; MODEIN-INMODE 


Table 5-6 Original language port meaning comparison 


GTP APM E2 DSP48E1 
Input — Input -— 
NO. | Port Name put, Port Description Port Name put/ Port Description 
Output Output 
1 X[29:0] Input Parallel data input X A[29:0] Input Parallel data input A 
CXI[29:0] Input Cascade X input ACIN [29:0] Input Cascade A input 
3 CXBI [24:0] Input Cascade XB input - 
Pre-added parallel data ; 
4 XB[24:0] Input : D[24:0] Input Pre-added parallel data input D 
input XB 
5 Y[17:0] Input |Multiplier data input Y B[17:0] Input Multiplier data input B 
6 Z[47:0] Input | postadd Data input Z C[47:0] Input postadd Data input C 
7 CPI[47:0] Input Cascade P input PCIN [47:0] Input Cascade P input 
8 CIN Input Cascade feed input CARRYCASCIN Input Cascade feed input 
9 MODEY[2:0 Input | YMUX control signal XMUX, YMUX, ZMUX 
el p UU OPMODE[6:0] Input : si 
10 MODEZ[3:0] Input | ZMUX control signal Control signals 
AJ MODEIN[4:0] Input Input control signal INMODE[4:0] Input Input control signal 
12 CLK Input Clock CLK Input Clock 
X REG1 clock bl 
13 CEX1 Input Ge SE CEA1 Input A REG1 clock enable signal 
14 CEX2 Input 5 ron laa CEA2 Input A REG2 clock enable signal 
15 CEX3 Input X REG3 clock enable ` 
signal 
X Input register reset A e 
16 RSTX Input signal RSTA Input | A Input register reset signal 
17 CEXB Input XB input register clock CED Input D Input register clock enable 
enable signal signal 
18 RSTXB Input XB Input register reset RSTD Input D Input register reset signal. 
signal AD output register reset signal 
19 CEY1 Input N GC enable CEB1 Input B REG1 clock enable signal 
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Y REG2 clock enable 


20 CEY2 Input ganat CEB2 Input B REG2 clock enable signal 
Y Input register reset , 3 
21 RSTY Input signal RSTB Input B Input register reset signal 
2 CEZ Input Z input register clock CEC Input C Input register clock enable 
enable signal signal 
23 RSTZ Input Anput ai reset RSTC Input C Input register reset signal 
PREADD output . 
24 CEPRE Input | register clock enable CEAD Input RED Beat register Ga 
z enable signal 
signal 
25 RSTPRE Input PREADD output Same as RSTD 
register reset signal 
Multiplier output a | 
Multipl tput ter clock 
26 CEM Input | register clock enable CEM Input mp dh SE: 
s enable signal 
signal 
7 RSTM Input Multiplier output RSTM Input Multiplier output register reset 
register reset signal signal 
28 CEP Input P Output register clock CEP Input P Output register clock enable 
enable signal signal 
29 RSTP Input P RZ reset RSTP Input | P Output register reset signal 
30 CEMODEIN input MODEIN Input register CEINMODE Dein INMODE Input register clock 
clock enable signal enable signal 
MODEIN i t ist INMODE | t ist t 
31 | RSTMODEIN | Input nn RSTINMODE Input UN 
reset signal signal 
32 CEMODEY input MODEY register clock 
enable signal OPMODE and CARRYINSEL 
fe) i lock TA WE register clock enable signals 
33 | nts | input | MOPE- registercioc 
enable signal 
m TY ds “en d ~ OPMODE and CARRYINSEL 
fe) i SE ME lesen signal 
35 RSTMODEZ input MODEZ Tee reset 
Signal 
Postadd llel dat 
36 P[47:0] Output SEE Keene as P[47:0] Output | Postadd parallel data output 
37 CPO [47:0] Output Cascade P output PCOUT[47:0] Output Cascade P output 
38 COUT Output | Cascade feed output CARRYCASCOUT Output Cascade feed output 
39 CXO[29:0] Output Cascade X Output ACOUT [29:0] Output Cascade A output 
40 CXBO [24:0] | Output | Cascade XB output - 
41 i ALUMODE[3:0] Input Logic function configuration 
signals 
42 ` CEALUMODE Input ALUMODE register clock 
enable signal 
43 - RSTALUMODE ALUMODE Register reset signal 
Cascade B input (BCOUT from 
44 - BCIN [17:0 l t 
! | TEM previous DSP) 
45 - BCOUT[17:0] Output Cascade B output 
PG2T390H-FFBG900 Product Analysis 
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46 - CARRYIN Input | Feed input from logic module 
47 - CARRYINSEL [2:0] Input Bit selection signal 
48 - CARRYOUT[3:0] Output Progressive output 
49 ` CECARRYIN E CARRYIN input register clock 
enable signal 
50 ` RSTALLCARRYIN Input CARRYIN input register reset 
signal 
51 ` MULTSIGNIN ere Multiply output sign indication 
signal from previous DSP 
52 : MUESIGNOUE utpat | Pare aa 
indication signal 
53 - OVERFLOW Output Pattern detect HIR GUDD 
overflow indication signal 
54 - UNDERFLOW Output Pattern detect EEN 
underflow indication signal 
55 - PATTERNBDETECT Output Pattern EES output 
indication 
56 - PATTERNDETECT Output Pattern AEP STE 
indication 
Table 5-7 Parameter Differences 
GTP_APM_E2 DSP48E1 
, Valid 
Valid values 
Parameter Parameter Parameter values MT 
NO. (default) ERU Parameter Description 
Name Description Name (default) 
Confi hether t 
1 Just POSTADD|  0,1(0) UU as - 
postadd 
Configure whether to use TRUE,FALS Configure whether to use the 
2 MSEPREABB 819) preadd SH E (FALSE) pre-add function 
X port input register 
enable. 
0: ipeli 
3 X_REG 0,1,2,3(0) Ae pips "as AREG 0,1,2(1) A Port input register enable 
1: 1 pipeline 
2:1 pipeline 
3: 2 pipeline 
Configure X Cascade 
Output Registers For use with AREG: 
0: no pipeline AREG=0:ACASCREG=0 
4 CXO_REG 0,1,2,3(0) 1:1 pipeline ACASCREG 0,1,2(1) AREG=1:ACASCREG=1 
2: 2 pipeline AREG=2:ACASCREG=1or2 
3:3 pipeline 
XB ti t ist 
5 XB_REG 0,1(0) SES DREG 0,1(1) D Port input register enable 
enable 
Y port input register 
enable. . : 
6 Y REG 0,1,2,3 (0) "T BREG 0,1,2(1) B Port input register enable 
0: no pipeline 
1: 1 pipeline 
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2: 1 pipeli 
pipe ES Used with BREG: 
SESS BREG=0:BCASCREG=0 
BEAN MAA BREG-1:BCASCREG-1 
BREG-2:BCASCREG-10r2 
7 Z REG 0,1(0) Configure the Z-port input CREG 0,1(1) Configuring the C Port Input 
registers Register 
Confi th load Confi -sent and 
3 PREADD_ REG 0,1(0) onfigure the pre oa ADREG 0,1(1) onfigure pre-sent an 
output register exported memory 
9 MULT_REG 0,1(0) Configure Multiplier MREG 0,1(1) Configuring the Multiplier 
Output Register Output Register 
10 P REG 0,1(0) Configure P-port output PREG 0,1(1) Configure the P port output 
registers register 
11 MODEIN. REG 0,1(0) Configuring the MODEIN INMODEREG 0,1(1) Configure the INMODE 
Register register 
12 | MODEY REG 0,1(0) bir M 
OPMODEREG 0,1(1) ug o 
13 MODEZ REG 0,1(0) Configuring the MODEZ 
Register 
X Input selection: DIRECT, A-side input data selection 
14 X SEL 0,1(0) 0: X input A INPUT CASCADE DIRECT: Direct input 

1: Cascade X input (DIRECT) CASCADE: Cascade input 

XB input selection: 

00:XB Direct input 

as Me Set O12 310) 10:Cascade XB data input ` 
X1:CXO[24:0] 
16 ASYNC_RST 0,1(0) Configuring Asynchronous ` 
Reset 
mode selection 
ONE48: configured as a 
mode selection 48bit adder 
O: configured as a 25*18 ONE48, TWO24,| TWO24: configured as two 
17 USE_SIMD 0,1(0) multiplier USE_SIMD FOUR12 24bit adders (multipliers 

1: configured as two (ONE48) cannot be used) 

12*9 multipliers FOUR12: configured as four 
12bit adders (multipliers 
cannot be used) 

48'hO0-48'hff P Constant input O for 
ug PANIO f(48'h0) rounding function 
P constant input 1 for the 
rounding function 
48'h0-48'hff (available when the 
19 P_INIT1 : rounding function is not - 
f(A8'hO) 
used) 
(Do the initial value of the 
accumulator) 
ROUNDMO : 
20 DE SEL 0,1(0) Round Mode Selection - 
Configure whether COUT, 
21 CPO REG 91) CPO cascade output beats 
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Configure Accumulator 
Feedback 
22 | USE ACCLOW 0,1(0) O: use all 48bit - 
1: Only use the low 17bit 
accumulation 
Configure ON ` input 
source 
a GIN SEL SEH 0:MODEY[2] | MODEZ[3] ` 
1:CIN 
"TRUE", : 
24 | GRSEN | cese | rable global reset i 
("TRUE") g 
Configure whether the 
25 ALUMODEREG 0, 1 (1) ALUMODE input taps 
Configure whether the 
28 SARISINBEG oa CARRYIN input is tapped 
Configure the CARRYIN input 
26 CARRYINSELREG 0, 1 (1) to select whether the signal is 
tapped or not 
DIRECT. 
28 B INPUT CASCADE Configure the B port source 
(DIRECT) 
NONE, 
MULTIPLY, Configure whether to use 
23 UE MUL DYNAMIC multipliers 
(MULTIPLY) 
NO_RESET, 
RESET_MATC . 
" mous | | nee 
ET PATDET RESET NOT. i KS 
MATCH S 
(NO_RESET) 
48-bit field 
31 MASK (0011... 11) Set mask 
48-bit field 
32 PATTERN Set Patt 
(00.. .00) oe 
MASK, C, 
ROUNDING ` 
MODE1, 
33 SEL_MAS K ROUNDING _ Select mask 
MODE2 
(MASK) 
34 SBLCPAT ESTERI Select pattern 
TERN (PATTERN) P 
USE FAT NOCPATPET, Configure whether to use the 
a TEBN HE GN Gesi detect function 
TECT PATDET) 
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5.4 Clock Network Differences Explained 


Table 5-8 Clock Network Comparison 


Feature List PG2T390H XC7K325T 
Global Clock 710MHz 710MHz 
Performance 

IO Clock Performance 800MHz 800MHz 
Regional Clock 540MHz 540MHz 
Performance 
Number of global clocks 32 32 
Number of IO clocks 40 40 
Number of regional 40 40 
clocks 
Global Clock The upper half of the 16 USCMs are distributed The 16 CLK BUFGs in the upper half are 


in the middle of area 4, and the lower half of distributed in the middle of region 3 and the 16 
the 16 USCMs are distributed in the middle of | CLK BUFGs in the lower half are distributed in 
area 5, as detailed in "UG050004 Titan2 Series the middle of region 4 

FPGA Clock Resources (Clock) User Guide" 


Horizontal Clock Adjacent areas GTP. CLKBUFX does not support Adjacent area BUFH support cascade 
cascading 
IO Clock GPLL/PPLL output CLKOUTO^3 can drive IOCKB | MMCM CLKOUTO~3 can drive IOCKBPLL output 


can not drive IOCKB 


Regional Clocks GPLL/PPLL output CLKOUTO^3 can drive RCKB | MMCM CLKOUTO?^3 can drive RCKBPLL output 
can not drive RCKB 


Clock BUF GTP_IOCLKDIV_E2 is mapped to RCKB and has BUFR with crossover function 

frequency division function, which is the same 

as XC7K325T BUFR function, and GTP_CLKBUFR 
has no frequency division function 


5.5 GPLL Difference Description 


Table 5-9 GPLL Difference Description 
Feature List PG2T390H XC7K325T 


(1) There is no reference and feedback clock 
loss indication signal; With reference and feedback clock loss 

(2) Support input reference clock loss, lock pull indicator signals 
low; lock signal (time) can also be configured 


Signal indication 


The feedback path has two dividers (fdivider 
and mdivider) 
Note: Only the structure is different, but the 
function is the same. 


Function 


Feedback crossover The feedback path has only one fdivider 


Clock stop, gitch, frequency change can be 


Clock Monitoring None monitored 
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Input clock phase 


The IP interface does not have this 


IP interface with configuration options 


NO BUFFER 7 options available 


alignment configuration option 
There is an IP interface, which is mainly 
, : used to make the output clock wait until 
Clock Safe Start thei eege this the clock is stable and locked before 
8 P working, which will affect the high-speed 
clock performance 
The IP interface d t have thi 
Input Clock pP — Ee oe adoua Input clock jitter unit selectable UI/PS 
configuration option 
Support BUFG/BUFX/BUFGCE/ 
Output Clock BUFXCE/BUFR/IOCLKBUF/ SUPRON cia aid sd elas NFED 


BUF 5 options can be configured 


Input clock stop 
indication signal 


None 


Yes 


Reset Type 


Supports high level reset 


Support high/low level reset can be 
matched 


Feedback clock loss 
indication signal 


None 


Yes 


Feedback clock jitter 


Not configurable 


Configurable 


Maximum lock time 


200us 


100us 


When FIN«200MHz: 300ps 


E a Gee < 2096 of clock input period or 1 ns Max 
3 ye When FIN2200MHz: 0.06UI 
5 Interpolation phase 
£ l Accuracy: Tvco/64 Accuracy: Tvco/56 
T shift step 
D, 
Minimum reset time 10ns 5ns 
Duty Cycle Accuracy 50961596 0.2ns 
5.6 PPLL Difference Description 
Table 5-10 PPLL Difference Description 
Feature List PG2T390H XC7K325T 
Feedback crossover The feedback path has two dividers The feedback path has only one fdivider 
(fdivider and mdivider) 
Clock Monitoring None Clock stop, gitch, frequency change can 
be monitored 
S Input clock phase alignment The IP interface does not have this IP interface with configuration options 
= configuration option 
o 
= Clock Safe Start The IP interface does not have this The IP interface has, mainly for making 
DG configuration option the output clock wait until the clock is 
stable and locked before working, will 
Impacts high-speed clock performance 
Input Clock The IP interface does not have this Input clock jitter unit selectable UI/PS 
configuration option 
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signal 


Output Clock Support BUFG/BUFX/BUFGCE/ Support BUFG/BUFH/BUFGCE/BUFH 
BUFXCE/BUFR/IOCLKBUF/ CE/NO BUF 5 options available 
NO BUFFER 7 options available 
Reset Type Supports high level reset Support high/low level reset can be 
matched 
Feedback clock loss indication None Yes 


Feedback clock jitter 


Not configurable 


Configurable 


Maximum lock time 


120us 


100us 


Maximum input clock cycle jitter 


When FIN<200MHz: 300ps 


< 20% of clock input period or 1 ns Max 


E When FIN2200MHz: 0.04UI 
B 
S PLL VCO Frequency 1330M^2133M 800M^1600M 
C 
Z Minimum reset time 10ns 5ns 
| | Duty Cycle Accuracy 50961596 0.2ns 
5.7 Description of configuration differences 
5.7.1 Description of configuration mode differences 
Table 5-11 Configuration Mode Support Differences 
Configuration Mode PG2T390H XC7K325T 
Master SPI Mode v v 
Master BPI Mode x v 
JTAG mode M M 
Master parallel x v 
Main serial x v 
Slave parallel v v 
Slave serial v v 


Table 5-12 Configuration-Related Bank Power Supply Voltage Differences 


Config Config | VCCIO_ Competitive | Competito 
method Interface CFG VCCIO_L4 VCCIO_L5 SCBV HR rHR 
IO Level BANK14 | BANK15 
3.3V 3.3V Any Any VCCIOCFG Any Any 
JTAG 2.5V 2.5V Any Any VCCIOCFG Any Any 
1.8V 1.8V 1.8V/1.5V/1.2V | 1.8V/1.5V/1.2V GND Any Any 
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1.5V 1.5V 1.8V/1.5V/1.2V | 1.8V/1.5V/1.2V GND Any Any 

1.2V 1.2V 1.8V/1.5V/1.2V | 1.8V/1.5V/1.2V GND Any Any 

3.3V 3.3V Any 3.3V VCCIOCFG 3.3V Any 

Slave 2.5V 2.5V Any 2.5V VCCIOCFG 2.5V Any 

p. 1.8V 1.8V | 1.8V/1.5V/1.2V 1.8V GND 1.8V Any 
ave 

Parallel, 1.5V 1.5V 1.8V/1.5V/1.2V 1.5V GND 1.5V Any 
Master 
SPI(x1/x2 

(x1 /x2/ 1.2V 1.2V 1.8V/1.5V/1.2V 1.2V GND Not supported Mot 

x4) supported 


VCCIOCFG 
VCCIOCFG 
GND 
GND 
GND 


Master 


SPI(x8) 


5.7.1.1 Main SPI 


Table 5-13 Master SPI Mode Detailed Differences 


Config Mode Differences PG2T3 90H XC7K325T 
Performance 40MHz 100MHz 
Bit width X1/X2/X4/X8 X1/X2/X4 
External clock internal freguency Not supported Support 
Main SPI Mode divider function 


Interface pull up and down CFG CLK pull-up 1K CCLK without pull-up 


Bitstream format sfc mcs/bin 


Direct or indirect 
programming 


Flash loading method Indirect Programming 


5.7.1.1.1 Hardware Connection 


The main SPI (X1/X2) hardware connections are shown in the following diagrams, respectively: 


VCCIOCFG See Conhgurat 


9 INIT_FLAG_N 
CFG DONE 
9 RSTN 


* MODE[2] 
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a MODE[O] $$ 
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VCCIOCFG | 


4—»|s SPI 
— p o Flash 
D1 + ia 


D0 


able Header 
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ilinx 
(JTAI 


3 
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Figure 5-1 Main SPI (X1/X2) hardware connection diagram, PG2T390H (left), XC7K325T (right) 
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The interface pull-up and pull-down requirements are slightly different. The PG2T390H requires a 1K pull-up of 
CFG CLK to VCCIOCFG, compared to the XC7K325T, which requires no pull-up of CCLK. 

The PG2T390H supports the main SPI x8 bit width to provide higher loading speed. The implementation hardware 
connections are shown in the following figure: 


VCCIOCFG VCCIOCFG VCCIOLS VCCIOL4 
4 oe e 
SES 
So 959 IKS XSKSKSKs x 
“Ss NNN q 
» » INIT FLAG N 
RSTN H » CFG DONE CFG CLK 4 -— C 
K RSTN 
Ñ FCS_N L pls 
GND 
DO -+  DO0 SPI 
x 
a Di |< DO1 Flash 
» MODE[2] 
D2 |+ - paz 
ik > MODE[1] 
VCCIOCFG > MODE[O] pr * D 
Titan2 FPGA 
VCCIOCFG Lt 
FCS2_N »-5 
GND D4 — » pao SPI 
Flash 
JTAG » TCK DS a pai 
Header "d pe La $ paz 
< TDO D7 a DO3 


Figure 5-2 PG2T390H Main SPI (X8) Hardware Connection Diagram 


5.7.1.1.2 Generate the master SPI bitstream 


The PG2T390H main SPI mode requires the use of the sfc format bitstream, compared to the XC7K325T which 
requires the use of the mcs or bin format. The main SPI involves some settings that are slightly different in PDS and 
Vivado, as shown in the following table: 


Table 5-14 Main SPI Setting Item Locations 


Setting items PDS Vivado 
Configuration PDS->project setting->generate bitstream- device properties->configuration->configuration 
frequency >configuration setup 
External clock 
enable 
Data bit width 
Fabric Configuration->convert file->generate| device properties->configuration->SPl configuration 
Address bit width flash programming file 

Sampling along 


The x8 bit width will generate two sfc files, *_1.sfc and *_2.sfc, which need to be burned to the first Flash, i.e. the 
Flash connected to FCS_N, D[3:0], and the other file to the second Flash. 


5.7.1.1.3 Burning the Master SPI bitstream 


The PG2T390H JTAG interface supports direct or indirect programming of external SPI Flash, while the XC7K325T 
JTAG interface only supports indirect programming. 

Direct programming means that the hardware implements the circuitry for JTAG access to the SPI Flash, and the 
user can access the SPI Flash without affecting the user logic. 

Indirect programming means that the logic used to implement JTAG to SPI is preloaded and then 

Accessing the SPI Flash via JTAG will reset the current user logic in an indirect way. 

In addition, in terms of indirect programming support, the XC7K325T's Flash indirect programming method is 
integrated into its supporting software tool, including JTAG to SPI logic. While the PG2T390H supports indirect 
programming, the JTAG to SPI logic is not provided or integrated into the tool and needs to be implemented by the 
user. 
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5.7.1.1.4 Interface Timing 
Both the PG2T390H and XC7K325T master SPI use Fast Read mode and the same opcode to read the 


SPI Flash with the same loading timing, as shown in the following figure: 


<34 
TRSTN = 240ns In Z di 


RSTN | ee 
Ticck =400ns 


INIT FLAG N i ce 
CFG CLK ve No sai — ~ y —— — 
FCS N T H t i Tosu >9.5ns || TDH >Ons 
D[0] j T d 
DO} fe Aen. zez DOME än AE A, TEN SHS 
D[3:1]/D[1] 


Figure 5-3 PG2T390H Master SPI Load Timing 
Some of the differences in the AC characteristics parameters involved are shown in the following table: 


Table 5-15 Master SPI AC Characteristics Differences 


Description PG2T390H XC7K325T 
Marking | Numerical Marking Numerical 
value value 
Reset pulse width (Min) TRsTN 240ns TPROGRAM 250ns 
Power-on reset (Max/Min) Tpor 94ms/30ms Tpor 50ms/10ms 
Reset wait time (Max) Te 34ms TPL 5ms 
Master mode clock output delay (Min) Ticck 400ns Ticck 150ns 
Data signal establishment hold time (Min) Tosu/Tpu 9.5ns/Ons Tseipcc/Tspiccp 3ns/Ons 
Clock falling edge to DO/D4 output valid (Max) -- 3.5ns Tspiccm 8ns 
Clock falling edge to FCS_N/FCS2_N output valid -- Ans Tspiccrc 8ns 
(Max) 
Clock falling edge to CSO_DOUT output valid (Max) -- 3.5ns Tcco 8ns 
5.7.1.2 JTAG 
Table 5-16 Configuration Mode Differences Description 
Configuration Mode Differences PG2T390H XC7K325T 
Performance 50MHz 66MHz 
Instruction length 10 6 
TAG mode 
J mode Cannot be set to 3'b000 Can be any value 
Bitstream format sbit/svf/pef bit/bin/rbt/svf 


5.7.1.2.1 Hardware Connection 


The hardware connection between PG2T390H and XC7K325T in JTAG application is shown in the figure below. The 
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difference is that XC7K325T can use JTAG when MODE is set to any value, while PG2T390H cannot be set to 
MODE[2:0]-3'b000. 


VCCIOCFG 


INIT_FLAG_N 
CFG_DONE 
RSTN 


RSTN 


MODE[2:0] 


Titan2 FPGA 
VCCIOCFG 
||| eno 
JTAG >| TCK 
Header 
— TDI 
l«——— | TDO 
> TMS 
TDO 
“ ] | | | 
TMS TMS TMS TMS 
JTAG 
FPGA FPGA FPGA FPGA 
Header mı [——! mı 1 TDO | ———4 IDI » TDO |— —^4 TDI "à TO — — m TD 
Z 3 n 
TCK TCK TCK TCK 
- | | | | 


Figure 5-4 JTAG Hardware Connection 


5.7.1.2.2 Interface Timing 


For the JTAG interface timing of PG2T390H and XC7K325T, both sample TMS and TDI on the rising edge of TCK and 
send TDO on the falling edge of TCK, as shown in the following figure: 


TCK | 
TMS K | TAPCIR Z HI 
Timssu =3.5ns ' TrMsH >1.5ns 
Troisu >3.5ns ! Trom >1.5ns 
TDI à ` HEES A 
TDO 1 l K TADE 


Figure 5-5 PG2T390H JTAG Interface Timing 


Their interface AC characteristics differ slightly, as described in the following table: 


Table 5-17 JTAG Interface AC Characteristics Differences 


PG2T390H XC7K325T 
Description , Numerical . Numerical 
Marking Marking 
value value 
TMS build time (Min) TrMssu 3.5ns 
TDI build time (Min) Tag 1.5ns UU "s 
TMS Hold Time (Min) TrMsH 3.5ns Trcxrap 2ns 
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TDI Hold Time (Min) TrpiH 1.5ns 
TCK falling edge to TDO output active (Max) -- 6ns Trckrbo 7ns 
5.7.1.3 Slave parallel 
Table 5-18 Configuration Mode Differences Description 
Configuration Mode Differences PG2T390H XC7K325T 
Performance 50MHz 100MHz 


Configure clock cycle 
reguirements 


8 clks are reguired before 
configuration and 100 clks are 
reguired after configuration 


No reguirement before 
configuration, 24 clks are 
reguired after configuration 


Slave parallel 


Discontinuous loading 


Keep the data unchanged 


No reguirement 


when CS_N is high 


Abort Not supported Support 


Bitstream format sbit/sfc/bin bit/mcs/bin/rbt/hex 


5.7.1.3.1 Hardware Connection 
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Figure 5-6 PG2T390H Slave parallel Hardware Connection 


5.7.1.3.2 Interface Timing 


Both PG2T390H and XC7K325T's slave parallel loading methods support continuous or discontinuous loading, 
among which discontinuous includes controlling CLK or controlling CS to realize. The main differences in loading timing 
are: 

1. Configure the clock cycle reguirements. 
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2. Discontinuous mode timing requirements. 
3. Abort supports differences. 
4. Differences in the value of AC characteristics. 


1. Configuration of clock cycle requirements 


As shown in the continuous loading sequence in the figure below, PG2T390H requires at least 8 additional clocks 
before CS N is pulled low, while XC7K325T does not have this requirement. In addition, after the bit stream is sent and 
DONE is pulled high, additional clocks are required to ensure the completion of the wake-up. Among them, PG2T390H 
requires at least 100 clocks, while XC7K325T requires at least 24 clocks. 


Tasty = 240ns |, ^ S34MS | Tumse >200us 
RSTN | f x: 
INIT. FLAG. N 1 | =8CFG_CLK | | | j TE 100CFG CLK. 
CFG CLK i [TVs i [o fren ` fren 4S Pen TV dee 
CS N 
D[7/15/31:0] Wi i W2 Y Wä wa Y EDD Y end YDD 


RWSEL 


CFG_DONE 


PROGRAM_B \ / 


(3) 


INIT_B \ / 


Figure 5-7 Slave and Load Timing, PG2T390H (top), XC7K325T (bottom) 


2. Discontinuous mode timing requirements 


There is no other difference between the two in the scenario of discontinuous loading by controlling the clock, and 
the timing requirements by controlling the CS, as shown in the discontinuous loading timing diagram below: 


Tam >> 240ns |, ^ S34mMS /— [ Tume >200us 
RSTN 7]. 
INIT. FLAG. N i | | >8CFG CLK | | 2100CFG_CLK) 
CFG_CLK i | Ñ band Y | Pa Fo FM FK o dem 
CSN y" 


D[7/15/31:0] i I ii Pw X w (— WS —X wa Y end y 
i Tosu =5.5ns — 1| Ton =0.5ns | 
RWSEL 


CFG_DONE 


Figure 5-8 Control CS discontinuous loading 


The XC7K325T and PG2T390H can pause the transmission of the loading bit stream by pulling CS_N high during the 
loading process, where the XC7K325T does not care about the data when CS_N is high, while the PG2T390H reguires 
that the data needs to be kept constant when CS N is high, i.e., if it is paused while transmitting W2, it keeps the data 
as W2 unchanged, otherwise the loading will fail. 
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3. Abort support differences 


The XC7K325T supports Abort detection, the PG2T390H does not. Abort will cause unpredictable effects if it occurs. 
The write Abort timing for the XC7K325T is shown in the following figure: 


CCLK 


CSI B 


RDWR B 


DATA[00:07] 


ABORT 


Figure 5-9 Write Abort Timing 


In the Abort state, the data bus reflects the device status information: 


Bit Number Status Bit Name Meaning 
Configuration error (active Low) 
CFGERR B 0 = A configuration error has occurred. 
1 = No configuration error. 
Sync word received (active High) 
DALIGN 0 = No sync word received. 
1 = Sync word received by interface logic. 
Readback in progress (active High) 
RIP 0 = No readback in progress. 
1 =A readback is in progress. 


ABORT in progress (active Low) 
D04 IN ABORT B 0 = Abort is in progress. 

1 = No abort in progress. 
D03-D02 RSVD Reserved 

D01-D00 11 | Fixed to ones. 


Figure 5-10 Abort Status Information 


4. AC characteristics of the value of the difference 


The differences in interface AC characteristics are shown in the following table: 


Table 5-19 Differences in AC Characteristics from the Parallel Interface 


PG2T390H XC7K325T 
Description : Numerical . Numerical 
Marking Marking 
value value 
D[31:0] Establish hold time (Min) TosufTou 5.5ns/0.5ns Tsmocck/Tsmcckp 4ns/Ons 
CS_N Establish Hold Time (Min) 4.5ns/0.5ns Tsmescck/Tsmcckcs Ans/Ons 
RWSEL Establish Hold Time (Min) 4.5ns/0.5ns Tsmweck/Tsmeckw 10ns/Ons 
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5.7.1.4 Slave serial 


Table 5-20 Configuration Mode Differences Description 


Configuration Mode Differences PG2T390H XC7K325T 
Performance 50MHz 100MHz 
Configure clock cycle Requires 100 clk after Requires 24 clk after 
Slave serial reguirements configuration configuration 
Cascade output sampling edge falling edge rising edge 
Bitstream format sbit/sfc/bin bit/mcs/bin/rbt/hex 


5.7.1.4.1 Hardware Connection 


VCCIOCFG 


« » INIT FLAG N 
RSTN N > CFG DONE 
* K RSTN 
VCCIOCFG 
1K 
NN > MODE[2] — 
CSO DOUT 
. aalt >) MODE[1] Titan2 FPGA [so pour |. 
Low v MODEIO] 
| so 
b = > ki CFG_CLK 
——r DI 


< » 
SPI Flash |, SCLK | Host 


Figure 5-11 Slave serial hardware connection 


5.7.1.4.2 Interface Timing 


The differences in timing from string loading are also reflected in the following aspects: 
e Configure clock cycle requirements. 
e Data sampling edge difference. 


e Differences in AC characteristic values. 


1. Configure the clock cycle requirements 


Titan2 requires that the bitstream be sent and DONE pulled high before sending at least 100 clocks, while the 
XC7K325T requires at least 24 clocks after DONE is pulled high. 


2. Data sampling edge difference 


For Titan2, when using serial daisy-chain configuration, each level of the device will use the CFG_CLK rising edge 
sample DI for its own configuration, in addition to the falling edge sample DI for output configuration of the next level. 
Therefore, when cascading configurations, Host needs to consider both rising and falling edges to meet the 
establishment hold time requirements. 

For the XC7K325T, only the rising edge of the configuration clock is used to sample data, regardless of whether the 
cascaded bitstream is loaded. 
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Figure 5-12 Loading Timing Slave Serial 


3. Differences in AC characteristics values 


The differences in AC characteristics are shown in the following table: 


Table 5-21 Differences in AC Characteristics from Serial Interface 


Titan2 XC7K325T 
Description S Numerical à Numerical 
Marking Marking 
value value 
DI establishment i ac rising edge) Tosu/Ton 3.5ns/0ns Toce Tecio Ans/Ons 
DI establishment hold time (CFG_CLK falling edge) Tosur/Tonr 3.5ns/Ons ` ` 
(Min) 
CFG_CLK falling edge to CSO_DOUT output valid 7ns TCCO Ene 
(Max) 
5.7.2 Description of data flow differences 
Table 5-22 Description of data flow differences 
Data flow PG2T390H XC7K325T 
function 
FOU aid 12,895,656 bits 11,443,724 bits 
stream size 


DPA protects the 
data stream 


Supports 


Not supported 


The encryption algorithm is AES-GCM 


Encryption algorithm is AES256-CBC 


Data stream 


Supports up to 16 bits (Primary Parallel, Main 


encryption 


The configuration data bus bit width of the encrypted 
data stream supports up to 32 bits (slave parallel). 


BPI), but configures up to half the maximum 
frequency of loading normal bitstreams. 


Data stream 
authentication 


Authentication algorithms: SHA3-384, SHAKE256, RSA- 
2048. 


Authentication algorithm HMAC. 


order 


Data stream loading 


Byte order is big-endian, bit order is big-endian 


Byte order is big endian, bit order is little 
endian 


> Data stream loading order 
As shown in the figure and table below, the XC7K325T requires byte flip when loading bit widths of 8/16/32, while 
the PG2T390H does not. 
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Table 5-4: Sync Word Bit Swap Example 


end | ra [ gad) [ sa) pa 


Table 5-5: Sync Word Data Sequence Example for x8, x16, and x32 Modes 


Peer? 


5. Device Characteristics 


Figure 5-13 XC7K325T Data Size End Example (Sync Word) 


Table 5-23 Synchronization Words in the PG2T390H Bitstream 


Bitstream 


0x01 


0x33 


0x2D 0x94 


Table 5-24 PG2T390H Synchronous word sending order at different bit widths 


D[7:0](x8) 0x01 0x33 0x2D 0x94 
D[15:0](x16) 0x0133 0x2D94 
D[31:0](x32) 0x01332D94 


5.7.3 Support function difference description 


Table 5-25 Support Feature Differences Description 


Support Functions PG2T390H XC7K325T 
User UID Length 96 bits 64-bit 
Operation 2 , . Read 64 bits via JTAG, 57 bits via 
Reading method Complete reading via JTAG, GTP DNA PORT primitive 


User JTAG interface 


Support 


Not supported 


SEU Testing 


Performance 


TBD 


100MHz 


Error correction 


repair, replace 


repair, replace, enhance repair 


mode 
Error grading Not supported Support 
Temporary 
Disable JTAG prohibition EECHER Suppan 
interf 
Interface Permanent ban Support Not supported 


Wake-up Timing 


Configurable 
wake-up seguence 


Default wake-up 


seguence 


DONE, GOUTEN, GRS N, GWEN order can 


be configured 


gouten->grs_n/gwen->done 


DONE, GTS, GWE sequence can be 
configured 


DONE->GTS->GWE 
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5.7.3.1 SEU 
5.7.3.1.1 SEU Function 


5. Device Characteristics 


The detailed functional differences between the SEU IP support for the XC7K325T and PG2T390H are shown in the 


following table: 


Table 5-26 SEU detailed functional differences 


Function PG2T390H XC7K325T 
Plugging in the wrong 
] V V 
— interface 
Error Injection Gees 
Control and monitoring 
: V V 
interface 
ECC v v 
Error detection frame-level CRC V V 
device-level CRC x V 
repair vV vV 
Error correction mode enhance repair x vV 
replace vV vV 
Status Interface vV vV 
Status Report Control and monitoring 
3 V V 
interface 
Misclassification x V 
5.7.3.1.1.1 Plugging in the wrong interface 
Table 5-27 SEU plug-in error interface differences 
Description PG2T390H XC7K325T 


Interface signals 


i err inject req 


inject strobe 


i err inject addr[33:0] 


inject address[39:0] 


Function 


Soft Reset V V 
Enter IDLE vV vV 
Enter error checking vV vV 
Wrong physical frame 
vV vV 
address 
Wrong linear frame S " 
address 


As shown in the table above, the differences between the two interfaces are mainly the difference in interface bit 
width; and whether or not to support linear address injection error. 
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5.7.3.1.1.2 Error detection 


ECC error checking: the SEU of XC7K325T and PG2T390H will use ECC-based error checking under any configuration; 

Frame-level CRC inspection: The frame level CRC inspection is enabled in the IP configuration interface of the 
PG2T390H by checking "Enable CRC Inspection", while the XC7K325T enables frame-level CRC inspection when using 
the enhance repair error correction mode. The XC7K325T will enable frame-level CRC inspection only when using 
enhance repair error correction mode. 

Device-level CRC Inspection: The PG2T390H does not support CRC inspection of the complete configuration data of 
the device, while the XC7K325T enables Device-level CRC inspection except for the case of enable repair error 
correction mode. 


5.7.3.1.1.3 Error correction mode 


In terms of error correction mode, the XC7K325T additionally supports enhance repair mode compared to the 
PG2T390H, which can support error correction of adjacent 2-bit errors in the same frame. 


5.7.3.1.1.3 Status Interface 


Table 5-28 SEU Status Interface Differences 


Interface signals PG2T390H XC7K325T Differences 
Heartbeat : The heartbeat period is 100 and 
o chck tick status heartbeat ; 
150 clock cycles respectively 

REESEN o_st_init status_initialization 

Error checkin : 
: . 8 o_st_chck status_observation 
instructions 

Error correction : 
A . O St corr status correction 
instructions ndn = 
Classification "T 
| E - status_classification PG2T390H Not supported 
instructions 

Note; errorindication o st inject status injection 

Important error ; 
p : - status essential PG2T390H Not supported 
instructions 

Non-correctable 
. : o st uncorr status uncorrectable 
instructions 


5.7.3.1.1.5. Misclassification 


XC7K325T supports error classification function, which can distinguish whether the error bit affects 
user logic, but PG2T390H does not have this function. 


5.7.3.1.2. SEU resource usage 


The comparison of resource usage with all functions of SEU enabled is shown in the following table: 


Table 5-29 Comparison of Resource Usage 


Components 
Mode Resources 
PG2T390H XC7K325T 
LUT 529 391 
ie) 
EH FF 322 316 
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Block RAM 0 3*18K 
LUT 733 757 
repair enhance?! FF 415 541 
Block RAM 32*36K 9*36K+3*18K 
LUT 561 388 
replace Kë 339 355 
Block RAM 0 3*18K 


Note: (1) In this mode, the XC7K325T comes with full device CRC, while the PG2T390H does not. 
(2) In this mode, the XC7K325T can correct 2-bit errors in a frame, while the PG2T390H can only correct single- 
bit errors. 


5.7.4. Supported FLASH models: 


Table 5-30 FLASH Support Differences Description 


Interface Manufacturer Series Model Capacity Bit width POA TASON | ce 
(Mbits) Support Support 
SPI ADESTO AT45DB AT45DB081E 8 x1, x2, x4 vV -- 
SPI CYPRESS S25FL1 S25FL116K 16 x1, x2, x4 TBD vV 
SPI CYPRESS S25FL1 S25FL132K 32 x1, x2, x4 TBD v 
SPI CYPRESS S25FL1 S25FL164K 64 x1, x2, x4 TBD v 
SPI CYPRESS S25FL S25FLO64L 64 x1, x2, x4 vV M 
SPI CYPRESS S25FL S25FL128L 128 x1, x2, x4 v v 
SPI CYPRESS S25FL S25FL256L 128 x1, x2, x4 TBD v 
SPI CYPRESS S25FL S25FLO32P 32 X1, x2, x4 TBD vV 
SPI CYPRESS S25FL S25FL064P 64 x1, x2, x4 TBD vV 
SPI CYPRESS S25FL S25FL128S 128 x1, x2, x4 TBD Vv 
SPI CYPRESS S25FL S25FL256S 256 x1, x2, x4 M vV 
SPI CYPRESS S25FL S25FL512S 512 x1, x2, x4 v v 
SPI ESMT EN25Q EN25Q80C 8 x1, x2, x4 v -- 
SPI FENTECH FH25VQ FH25VQ80D 8 x1, x2, x4 vV -- 
SPI Micron M25P M25P16 16 x1 vV -- 
SPI Micron M25P M25P32 32 x1 vV -- 
SPI Micron M25P M25P64 64 x1 vV -- 
SPI Micron M25P M25P128 128 x1 vV -- 
SPI Micron N25Q N25032 32 x1, x2, x4 vV vV 
SPI Micron N25Q N25Q64 64 x1, x2, x4 vV vV 
SPI Micron N25Q N25Q128 128 x1, x2, x4 vV -- 
SPI Micron N25Q N25Q256 256 x1, x2, x4 vV -- 
SPI Micron N25Q N25Q512 512 x1, x2, x4 vV -- 
SPI Micron MT25QL MT25QL128 128 x1, x2, x4 TBD vV 
SPI Micron MT25QL MT25QL256 256 x1, x2, x4 TBD vV 
SPI Micron MT25QL MT25QL512 512 x1, x2, x4 TBD M 
SPI Micron MT25QL MT25QLO1G 1024 x1, x2, x4 TBD Vv 
SPI Micron MT25QL MT25QL02G 2048 x1, x2, x4 TBD v 
SPI Micron MT25QU MT25QU128 128 x1, x2, x4 TBD v 
SPI Micron MT25QU MT25QU256 256 x1, x2, x4 TBD v 
SPI Micron MT25QU MT25QU512 512 x1, x2, x4 TBD v 
SPI Micron MT25QU MT25QUO1G 1024 x1, x2, x4 TBD v 
SPI Micron MT25QU MT25QU02G 2048 x1, x2, x4 TBD v 
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SPI GigaDevice MD25Q MD25Q80C 8 x1, x2, x4 Vv -- 
SPI GigaDevice GD25Q GD25Q80C 8 x1, x2, x4 vV -- 
SPI GigaDevice GD25Q GD25Q32C 32 x1, x2, x4 v -- 
SPI GigaDevice GD25Q GD25Q64C 64 x1, x2, x4 v -- 
SPI GigaDevice GD25Q GD25Q128C 128 x1, x2, x4 v -- 
SPI GigaDevice GD25Q GD25Q256D 256 x1, x2, x4 M -- 
SPI GigaDevice GD25Q GD25Q512C 512 x1, x2, x4 vV -- 
SPI Wuhan New Core| XM25QH XM25QH16B 16 x1, x2, x4 v -- 
SPI Wuhan New Core| XM25QH XM25QH32B 32 x1, x2, x4 vV -- 
SPI Wuhan New Core| XM25QH XM25QH64A 64 x1, x2, x4 vV -- 
SPI Wuhan New Core| XM25QH XM25QH128A 128 x1, x2, x4 M -- 
SPI Wuhan New Core| XM25QH XM25QH256B 256 x1, x2, x4 vV -- 
SPI WINBOND W25Q W25Q40CL 4 x1, x2, x4 v -- 
SPI WINBOND W25Q W25Q80 8 x1, x2, x4 v -- 
SPI WINBOND W25Q W25Q16 16 x1, x2, x4 v -- 
SPI WINBOND W25Q W25Q32 32 x1, x2, x4 vV -- 
SPI WINBOND W25Q W25Q64Q 64 x1, x2, x4 M -- 
SPI WINBOND W25Q W25064M 64 x1, x2, x4 vV -- 
SPI WINBOND W25Q W250128Q 128 X1, x2, x4 M -- 
SPI WINBOND W25Q W25Q128M 128 x1, x2, x4 vV -- 
SPI WINBOND W25Q W25Q256 256 x1, x2, x4 v -- 
SPI WINBOND W25Q W250512 512 x1, x2, x4 v -- 
SPI ISSI IS25LP IS25LPO80D 8 x1, x2, x4 TBD v 
SPI ISSI IS25LP IS25LP016D 16 x1, x2, x4 vV vV 
SPI ISSI IS25LP IS25LP032D 32 x1, x2, x4 vV vV 
SPI ISSI IS25LP IS25LP064A 64 x1, x2, x4 TBD vV 
SPI ISSI IS25LP IS25LP064D 64 x1, x2, x4 M -- 
SPI ISSI IS25LP IS25LP128F 128 x1, x2, x4 TBD vV 
SPI ISSI IS25LP IS25LP128D 128 x1, x2, x4 vV -- 
SPI ISSI IS25LP IS25LP256D 256 x1, x2, x4 vV vV 
SPI ISSI IS25LP IS25LP512M 512 x1, x2, x4 vV vV 
SPI ISSI IS25WP IS25WPO080D 8 x1, x2, x4 TBD v 
SPI ISSI IS25WP IS25WP016D 16 x1, x2, x4 Vv vV 
SPI ISSI IS25WP IS25WP032D 32 x1, x2, x4 v v 
SPI ISSI IS25WP IS25WP064A 64 x1, x2, x4 TBD vV 
SPI ISSI IS25WP IS25WP064D 64 x1, x2, x4 M -- 
SPI ISSI IS25WP IS25WP128F 128 x1, x2, x4 TBD Vv 
SPI ISSI IS25WP IS25WP128D 128 x1, x2, x4 vV -- 
SPI ISSI IS25WP IS25WP256D 256 x1, x2, x4 v v 
SPI ISSI IS25WP IS25WP512M 512 x1, x2, x4 M v 
SPI MXIC MX25L MX25L32 32 x1, x2, x4 v v 
SPI MXIC MX25L MX25L64 64 x1, x2, x4 v v 
SPI MXIC MX25L MX25L128 128 x1, x2, x4 v v 
SPI MXIC MX25L MX25L256 256 x1, x2, x4 v vV 
SPI MXIC MX25L MX25L512 512 x1, x2, x4 vV vV 
SPI MXIC MX25U MX25U80 8 x1, x2, x4 TBD vV 
SPI MXIC MX25U MX25U16 16 x1, x2, x4 TBD vV 
SPI MXIC MX25U MX25U32 32 x1, x2, x4 TBD vV 
SPI MXIC MX25U MX25U64 64 x1, x2, x4 TBD vV 
SPI MXIC MX25U MX25U128 128 x1, x2, x4 TBD vV 
SPI MXIC MX25U MX25U256 256 x1, x2, x4 TBD vV 
SPI MXIC MX25U MX25U512 512 x1, x2, x4 TBD vV 
SPI MXIC MX66L MX66L1G 1024 x1, x2, x4 TBD vV 
SPI MXIC MX66L MX66L2G 2048 x1, x2, x4 TBD vV 
SPI MXIC MX66U MX66U1G 1024 x1, x2, x4 TBD vV 
SPI MXIC MX66U MX66U2G 2048 x1, x2, x4 TBD vV 
SPI ZBIT ZB25VQ ZB25VQ16 16 x1, x2, x4 vV -- 
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ZB25VQ ZB25VQ32 32 x1, x2, x4 V -- 

SPI SSMEC SM25QH | SM25QH256M 256 x1, x2, x4 v -- 
Note: "V" means support, means support is not specified in the competitor's reference, "TBD" means not tested, 
pending confirmation of support. 


5.8. IOLHR Difference Description 


Table 5-31 IOLHR Difference Description 
PG2T390H XC7K325T 


Feature List Difference Description 


Output Delay Chain 


Each step is about 5ps, a total of 
127 steps are adjustable 


Not supported 


Competing HR IOL has no output 
delay chain 


PG2T390H uses an extension 
chain for delay, while competing 
products use a reference clock 
for delay, and the structures of 
the two are inconsistent. 


Each step of coarse adjustment is 
about 10ps; each step of fine 
adjustment is about 5ps, a total of 
247 steps are adjustable 


Delay per step: 1/(32*2*Frer) 


Input Delay Chain (Faer is 200MHz~400MHz) 


Coarse tuning is about 20ps per 
step; fine tuning is about 5ps per 
step 
Note: 1. See the UG050006_Tian2 Series FPGA Input/Output Interface (IO) User's Guide for details on the delay chain 

usage of the PG2T390H. 
2. The step values in the table are typical values 


Three-state control 
delay chain 


Competitive products do not 


Not supported l : 
PP have tri-state control delay chain 


5.9 IOLHP Difference Description 


Table 5-32 IOLHP Difference Description 
PG2T390H XC7K325T 


Feature List Difference Description 


PG2T390H uses an extension 
chain for delay, while competing 
products use a reference clock 
for delay, and the structures of 
the two are inconsistent. 
PG2T390H uses an extension 
chain for delay, while competing 
products use a reference clock 
for delay, and the structures of 
the two are inconsistent. 


Output Delay | Each step is about 4.5ps, a total of 
Chain 127 steps are adjustable 


Delay per step: 1/(32*2*Frer) 
(Frer is 200MHz*400MHz) 


Each step of coarse adjustment is 
Input Delay about 9ps; each step of fine 

Chain adjustment is about 4.5ps, a total 
of 247 steps are adjustable 


Delay per step: 1/(32*2*FREF) 
(FREF is 200MHz~400MHz) 


Three-state 
control delay 
chain 


Each step is about 4.5ps, a total of 
127 steps are adjustable 


Competitive products do not 


Not supported A ; 
PP have tri-state control delay chain 


The connection of reference 
resistors is different (SIO R* 01 
is equivalent to the VRP of 
competing products) 
Competing HP IOL does not 
support DDR4 mode, but 
PG2T390H supports it 


Just connect the SIO R* 01 pin of | VRN needs to connect a 50ohm 
DCI HP BANK with a 240ohm resistor to|resistor to VCCO, and VRP needs to 
GND. connect a 50ohm resistor to GND; 


DDR4 Support Not supported 


Competing HP IOL does not 
support LPDDR3 mode, but 
PG2T390H supports it 


LPDDR3 Support Not supported 


Competitor HP IOL does not 
support ODR IV 
mode, PG2T390H supports 


QDR IV Support Not supported 
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Note: 1. See the UG050006 Tian2 Series FPGA Input/Output Interface (IO) User's Guide for details on the delay 
chain usage of the PG2T390H. 
2. The step values in the table are typical values 


5.10 IOBHR Difference Description 


Table 5-33 IOBHR Difference Description 


Feature List 


PG2T390H 


XC7K325T 


Hot plugging and 
unplugging 


Configuration multiplexing and dedicated 
pins do not support hot swapping, but 
BANKL1\L2\L3\L6\L7 supports hot 


HRIO D t t hot- i 
swapping under the recommended power- Sarena EEE 
on and power-on sequence conditions (the 

final device manual shall prevail) 
HPIO Does not support hot-swapping Does not support hot-swapping 


Supported IO level standards 


Consistent 


Driving capacity (mA) 


See Table 5-34 IO programmable drive comparison drive current single board design 


based on simulation for drive gears 


Table 5-34 IO Programmable Driver Comparison 


Logic level standard PG2T390H XC7K325T Diff. 
390H Level K7 Level HR BANK HP BANK HR BANK HP BANK Descript 
standard name | standard name Driver Driver Driver Driver lon 
Current (mA) Current (mA) Current (mA)|Current (mA) 
LVCMOS12 LVCMOS12 4,8,12 2,4,6,8 4,8,12 2,4,6,8 . No 
difference 
LVCMOS15 LVCMOS15 4,8,12,16 2,4,6,8,12,16 4,8,12,16 2,4,6,8,12,16 : No 
difference 
LVCMOS18 LVCMOS18 4,8,12,16,24 2,4,6,8,12,16 4,8,12,16,24 2,4,6,8,12,16 . Ne 
difference 
LVCMOS25 LVCMOS25 4,8,12,16 / 4,8,12,16 / Ñ No 
difference 
LVCMOS33 LVCMOS33 4,8,12,16 / 4,8,12,16 / . No 
difference 
No 
LVTTL LVTTL 4,8,12,16,24 / 4,8,12,16,24 / : 
difference 
HSTL12 I HSTL | 12 / 8 / Available 
HSTL15 I HSTL I 8 8 Available Available 
HSL15D | DIFF HSTL I 8 8 Available Available 
HSTL18 | HSTL | 18 8 8 Available Available 
HSTL18D | DIFF HSTL 1 18 8 8 Available Available 
HSTL15 Il HSTL H 16 16 Available Available 
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HSTL15D Il DIFF HSTL Il 16 16 Available Available 
HSLTL18 Il HSTL Il 18 16 16 Available Available 
HSTL18D JI DIFF HSTL Il 18 16 16 Available Available 
SSTL135 | SSTL135 R 8.9 8.9 Available N/A 
SSTL135 II SSTL135 13 13 Available Available 
SSTL15 | SSTL15 R 8.9 8.9 Available N/A 
SSTL15 II SSTL15 13 13 Available Available 
SSTL15D | DIFF SSTL15 R 8.9 8.9 Available N/A 
SSTL15D II DIFF SSTL15 13 13 Available Available 
SSTL18 | SSTL18 | 8 8 Available Available 
SSTL18D | DIFF SSTL18 | 8 8 Available Available 
SSTL18 Il SSTL18 II 13.4 13.4 Available Available 
SSTL18D ll DIFF SSTL18 Il 13.4 13.4 Available Available 
HSUL12 HSUL 12 0.1 0.1 Available Available 
HSUL12D DIFF HSUL 12 0.1 0.1 Available Available 
HSTL12 | CAL N/A N/A 8 N/A N/A 
HSTL15 | CAL HSTL I DCI N/A 8 N/A Available 
HSTL15D | CAL | DIFF HSTL I DCI N/A 8 N/A Available 
HSTL18 | CAL HSTL I DCI 18 N/A 8 N/A Available 
HSTL18D | CAL DIFF HSTL | DC 18 N/A 8 N/A Available 
HSTL15 |l CAL HSTL Il DCI N/A 16 N/A Available 
HSTL15D_Il_CAL | DIFF HSTL II DCI N/A 16 N/A Available 
HSTL18 |l CAL HSTL Il DCI 18 N/A 16 N/A Available 
HSTL18D ll CAL S — N/A 16 N/A Available 
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SSTL135 | CAL N/A N/A 8.9 N/A N/A 
SSTL135 II CAL SSTL135 DCI N/A 13 N/A Available 
SSTL15 | CAL N/A N/A 8.9 N/A N/A 
SSTL15 Il CAL SSTL15 DCI N/A 13 N/A Available 
SSTL15D | CAL N/A N/A 8.9 N/A N/A 
SSTL15D || CAL | DIFF SSTL15 DCI N/A 13 N/A Available 
SSTL18 | CAL SSTL18 | DCI N/A 8 N/A Available 
SSTL18D | CAL [DIFF SSTL18 | DCI N/A 8 N/A Available 
SSTL18 Il CAL SSTL18 Il DCI N/A 13.4 N/A Available 
SSTL18D || CAL DIFF SSTL18 Il DCI N/A 13.4 N/A Available 
HSUL12 CAL HSUL DCI 12 N/A 0.1 N/A Available 
HSUL12D CAL  |DIFF HSUL 12 DCI N/A 0.1 N/A Available 
POD12 CAL N/A N/A Available N/A N/A 
POD12D CAL N/A N/A Available N/A N/A 
LVCAL 15 LVDCI N/A 6 N/A Available 
LVCAL 18 LVDC 18 N/A 6 N/A Available 
HSLVCAL HSLVDCI N/A Available N/A Available 
HSLVCAL 18 HSLVDCI, 18 N/A Available N/A Available 
POD12 T CAL N/A N/A Available N/A N/A 
SSTL135 l| T CAL | SSTL135 T DCI N/A 13 N/A Available 
SSTL15 ll T CAL | SSTL135 T DCI N/A 13 N/A Available 
SSTL18 ll T CAL | SSTL18 Il T DCI N/A 13.4 N/A Available 
POD12D T CAL N/A N/A Available N/A N/A 
SSTL135D Il T CAL i N/A 13 N/A Available 
PG2T390H-FFBG900 Product Analysis 
https://innek.ru/ 44/ 68 


Report 


OH E 


5. Device Characteristics 


SSTL15D || T CAL |DIFF SSTL15 T DCI N/A 13 N/A Available 
SSTL18D || T CAL |DIFF SSTL18 T DCI N/A 13.4 N/A Available 
LPDDR MOBILE DDR 0.1 N/A Available N/A 
LVDS25 LVDS 25 N/A Available N/A 
3,3.5,4.0,4.5 
RSDS RSDS 25 N/A Available N/A 
MINI LVDS Mini-LVDS wm N/A Available N/A 
PPDS PPDS 2,2.5,3,3.5 N/A Available N/A 
TMDS TMDS 4.5,5 N/A Available N/A 
BLVDS BLVDS 4,8,12,16 N/A Available N/A 
LVDS 18 LVDS 18 N/A 3,3.5,4,4.5 N/A Available 
N/A HSTL II T DCI N/A N/A N/A Available 
N/A HSTL Il T DCI 18 N/A N/A N/A Available 
N/A DIFF HSTL Il T D N/A N/A N/A Available 
N/A l AE N/A N/A N/A Available 
SSTL12 SSTL12 N/A Available N/A Available 
SSTL12 CAL SSTL12 DCI N/A Available N/A Available 
N/A SSTL12 T DCI N/A N/A N/A Available 
SSTL12D DIFF SSTL12 N/A Available N/A Available 
SSTL12D CAL DIFF SSTL12 DCI N/A Available N/A Available 
N/A DIFF SSTL12 T DCI N/A N/A N/A Available 
SSTL135D | DIFF SSTL135 R Available Available Available N/A 
SSTL135D || CAL | DIFF SSTL135 DCI N/A Available N/A Available 
DIFF. SSTL135 SSTL135D ll N/A Available Available Available 


https://innek.ru/ 


45/ 68 


PG2T390H-FFBG900 Product Analysis 


NYA y p 
D U d 3 44 5. Device Characteristics 


N/A LVDCI_DV2_15 N/A N/A N/A Available 


N/A LVDCI_DV2_18 N/A N/A N/A Available 


Note: 1. Competitive data reference "ug471_7Series_SelectlO" v1.10 version 
2. "Available" means that the level standard is supported, but the driver does not support adjustable and the 
drive current is not described 
3. "N/A" means that the level standard is not supported 
4. The level standard names for the 390H and XC7K325T in the same row of the table are different but have the 
same meaning. 


5.11 IOBHP Difference Description 


Table 5-35 IOBHP Difference Description 


Feature List PG2T390H XC7K325T 
DCI Support 240/120/80/60/48/34ohm Support 50/100ohm 
POD12 This level standard is supported to This level standard is not supported 
implement DDR4 


5.12 IO Application Differences Comparison 


5.12.1 Description of the differences in the application of the IO language 
The differences in the application of IO primitives are explained in the table below: 


Table 5-36 IO primitive application comparison difference table 


PG2T390H XC7K325T Differences 


GTP_INBUF IBUF Parameter difference: 

Compared with IBUF, GTP_INBUF has more parameters "TERM DDR", which 
can turn on or off the terminal resistance of HSTL and SSTL standard input; 
Compared with GTP INBUF, IBUF has more parameters "IBUF LOW PWR", 
which allows IO to enter low power mode or return to normal power mode 
under input. 

GTP INBUFG IBUFG Parameter difference: 

Compared with IBUFG, GTP. INBUF has more parameters "TERM DDR", which 
can turn on or off the terminal resistance of HSTL and SSTL standard input; 
Compared with GTP INBUFG, IBUFG has more parameters "IBUF LOW PWR", 
which allows IO to enter low power mode or return to normal power mode 
under input. 

GTP INBUFE IBUF IBUFDISABLE Parameter differences: 

Compared with IBUF_IBUFDISABLE, GTP INBUF has more parameter 
"TERM. DDR", which can turn on or off the terminal resistance of HSTL and 
SSTL standard input;  IBUF IBUFDISABLE has more parameter 
"IBUF LOW PWR" than GTP INBUFE, so that IO enters low power 
consumption mode or returns to normal power consumption mode under 
input ;IBUF IBUFDISABLE has more parameter "USE IBUFDISABLE" than 
GTP INBUFE, which defines whether the IBUFDISABLE port is valid. 


GTP INBUFDS IBUFDS Parameter differences: 

BUFDS has an additional parameter "IBUF LOW PWR" compared to 
GTP INBUFDS, which allows the IO to enter low-power mode or restore 
normal power mode under input. 

GTP INBUFGDS IBUFGDS Parameter difference: 
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Compared with GTP INBUFGDS, BUFDS has more parameters 
"IBUF LOW PWR", which allows IO to enter low power mode or return to 
normal power mode under input. 


/ IBUFDS DIFF OUT / 

/ IBUFGDS_DIFF_OUT Í 

/ IBUFDS DIFF OUT IBUF / 
DISABLE 


GTP INBUFEDS IBUFDS IBUFDISABLE | Parameter difference: 

The parameter "IBUF LOW PWR" of IBUFDS IBUFDISABLE can make the IO 
enter the low power mode or return to the normal power mode under input; 
The parameter "USE IBUFDISABLE" of IBUFDS IBUFDISABLE defines whether 
the IBUFDISABLE port is active or not. 


/ IBUFDS INTERMDISABLE / 
/ IBUFDS DIFF OUT INTE / 
RMDISABLE 
GTP IOBUF IOBUF Parameter difference: 


Compared with IOBUF, GTP IOBUF has more parameter "TERM DDR" to turn 
on or off the terminal resistance of HSTL and SSTL standard input; 
The parameter "SLEW" configuration of GTP IOBUF has more "MEDIUM" 
options than IOBUF. 
GTP IOBUFE IOBUF_DCIEN Parameter difference: 
Compared with GTP IOBUFE, IOBUF DCIEN has more parameter 
"IBUF LOW PWR". which allows IO to enter low power consumption mode or 
return to normal power consumption mode under input; IOBUF DCIEN has 
more parameter "USE IBUFDISABLE" than GTP IOBUFE, which defines 
whether the IBUFDISABLE port is valid; 
The parameter "SLEW" of GTP IOBUFE has more "MEDIUM" options than 
IOBUF DCIEN. 
Port differences: 
IOBUF DOEN has more "DCITERMDISABLE" ports than GTP IOBUFE, which 
are used to disable and enable the tri-state control function of IO. 

/ IOBUF INTERMDISABLE / 
GTP IOBUFDS IOBUFDS Parameter difference: 
Compared with GTP IOBUFDS, IOBUFDS has more parameter 
"IBUF LOW PWR". which allows IO to enter low power consumption mode or 
return to normal power consumption mode under input; IOBUFDS has more 
parameter "SLEW" than GTP. IOBUFDS, which sets the output signal slew rate. 
GTP IOBUFEDS IOBUFDS DCIEN Parameter difference: 
Compared with GTP IOBUFEDS, IOBUFDS DCIEN has more parameters 
"IBUF LOW PWR". which allows IO to enter low power consumption mode or 
return to normal power consumption mode under input; the parameter 
"SLEW" of IOBUFDS DCIEN sets the output signal slew rate; the parameter 
"USE IBUFDISABLE" of IOBUFDS DCIEN defines the IBUFDISABLE port Is it in 
effect. 
Port differences: 
IOBUFDS DCIEN has more "DCITERMDISABLE" ports than GTP IOBUFE, which 
are used to disable and enable the tri-state control function of IO. 


/ IOBUFDS DIFF. OUT / 

/ lOBUFDS DIFF. OUT DCIE / 
N 

/ lOBUFDS DIFF. OUT INTE / 

RMDISABLE 

/ IOBUFDS INTERMDISAB / 

LE 
GTP OUTBUF OBUF Parameter differences: 


The parameter "SLEW" of GTP. OUTBUF is configured with more options than 
OBUF with "MEDIUM". 
GTP OUTBUFDS OBUFDS Parameter differences: 
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OBUFDS has an additional parameter "SLEW" compared to GTP. OUTBUFDS, 
which sets the output signal swing rate. 

GTP OUTBUFT OBUFT Parameter difference: 

The parameter "SLEW" configuration of GTP. OUTBUFT has more "MEDIUM" 
options than OBUFT. 

GTP OUTBUFTDS OBUFTDS Parameter differences: 

OBUFTDS has an additional parameter "SLEW" compared to GTP. OUTBUFTDS, 
which sets the output signal swing rate. 

GTP ISERDES E2 ISERDESE2 Parameter difference: 

GTP ISERDES E2 has more parameter "HPIO" than ISERDESE2. When using HP 
IO, this parameter needs to be set to "TRUE", otherwise set to "FALSE"; 
GTP ISERDES E2 has more parameter "BITSLIP EN" than ISERDESE2, and 
bitslip is enabled; 

Compared with ISERDESE2, GTP ISERDES E2 has more parameters "GRS EN", 
global reset/set enable; 

Compared with GTP ISERDES E2, ISERDESE2 has more parameters 
"DYN CLK INV EN", enabling or disabling DYNCLKINSEL inversion; 

Compared with GTP ISERDES E2, ISERDESE2 has more parameter 
"DYN CLKDIV INV EN", enabling or disabling DYNCLKDIVINSEL inversion; 
ISERDESE2 has more parameter "IODELAY" than GTP ISERDES E2, which 
defines the input source module of ISERDESE2; 

Compared with GTP ISERDES E2, ISERDESE2 has more parameter 
"OFB USED", which enables or disables OFB port. 

Port differences between the two: 

GTP ISERDES E2 has more port "ICLKB" than ISERDESE2, and ILOGIC first-level 
high-speed clock reverse input; 

Compared with GTP ISERDES E2, ISERDESE2 has an extra port "CLKB", which 
is the inversion clock signal input port of CLK; 

Compared with GTP ISERDES E2, ISERDESE2 has more output port "DDLY", 
the delayed serial data input port; 

Compared with GTP ISERDES E2, ISERDESE2 has more ports "DNYCLKDIVSEL", 
and dynamically selects CLKDIV inversion; 

Compared with GTP ISERDES E2, ISERDESE2 has more ports "DNYCLKSEL", 
and dynamically selects CLK inversion; 

Compared with GTP ISERDES E2, ISERDESE2 has more "OFB" ports, 
ISERDESE2 and OSERDESE2 internal self-loop data transmission ports. 

The difference between the two uses: 

When deserializing data, GTP. ISERDES E2 puts the advanced data in the high 
bit of the parallel data; ISERDESE2 puts the advanced data in the low bit of the 
parallel data when deserializing the data. 

GTP OSERDES E2 OSERDESE2 Parameter difference: 

GTP OSERDES E2 has more parameter "HPIO" than OSERDESE2. When using 
HPIO, this parameter needs to be set to "TRUE", otherwise set to "FALSE"; the 
parameter "OSERDES MODE" deserialization mode of GTP OSERDES E2 has 
more "SDR1to8" than OSERDESE2 model; 

Compared with OSERDESE2, GTP OSERDES E2 has more parameters 
"ODELAY EN", and the output MUX data source uses ODELAY; 

Compared with OSERDESE2, GTP OSERDES E2 has more parameters 
"TDELAY EN", and the output MUX data source uses TDELAY; 

Compared with OSERDESE2, GTP OSERDES E2 has more parameters 
"UPDO SHIFT EN", and upd0 position control in OLOGIC is enabled; 

Compared with OSERDESE2, GTP OSERDES E2 has more parameters 
"UPD1 SHIFT EN", and upd1 position control in OLOGIC is enabled; 

Compared with OSERDESE2, GTP OSERDES E2 has more parameters 
"TUPDO SHIFT EN", and updO position control in TSERDES is enabled; 
Compared with OSERDESE2, GTP OSERDES E2 has more parameters 
"TUPD1 SHIFT EN", and upd1 position control in TSERDES is enabled; 
Compared with OSERDESE2, GTP OSERDES E2 has more parameters 
"INIT SET", and the positions of updO and upd1 in OSERDES are statically 
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controlled; 

Compared with OSERDESE2, GTP OSERDES E2 has more parameters 
"TINIT SET", and the positions of updO and upd1 in TSERDES are statically 
controlled; 

Compared with OSERDESE2, GTP OSERDES E2 has more parameters 
"LRS TYPE DQ2^3", the local reset/setting results of DFF2 and DFF3 in 
OLOGIC data gear; GTP OSERDES E2 has more parameters "GRS TYPE TQ" 
than OSERDESE2, and DFFO, DFF1, DFF2, DFF3 in OLOGIC tri-state gear , DFF4 
global reset result; 

Compared with OSERDESE2, GTP OSERDES E2 has more parameters 
"LRS TYPE TQO0^3", the local reset results of DFFO, DFF1, DFF2, and DFF3 in 
OLOGIC tri-state gear; GTP. OSERDES E2 has more parameters "TSERDES EN" 
than OSERDESE2, and TSERDES is enabled; 

Compared with OSERDESE2, GTP OSERDES E2 has more parameters 
"TBYTE EN", BYTE control enable; 

Compared with OSERDESE2, GTP OSERDES E2 has more parameters 
"TERMBYTE EN", which enables TERM BYTE control; 

Compared with OSERDESE2, GTP OSERDES E2 has more parameters 
"TERM EN", and the terminal control signal TERM is enabled; 

Compared with OSERDESE2, GTP OSERDES E2 has more parameters 
"TERM OFF SET", and the TERM signal is off (falling edge) bias; 

Compared with OSERDESE2, GTP OSERDES E2 has more parameters 
"TERM ON SET", and the TERM signal is turned on (falling edge) bias; 
Compared with GTP OSERDES E2, OSERDESE2 has more parameters 
"INIT OQ", which defines the initial value of OQ output; 

Compared with GTP OSERDES E2, OSERDESE2 has more parameters 
"INIT TQ", which defines the initial value of TQ output; 

Compared with GTP OSERDES E2, OSERDESE2 has more parameter 
"TBYTE CTL", which enables tri-state byte operation in DDR3 mode; 

Compared with GTP OSERDES E2, OSERDESE2 has more parameter 
"TBYTE SRC", which enables OSERDES as a tri-state byte operation source in 
DDR3 mode. Port differences: 

GTP OSERDES E2 has more ports "OCLK" than OSERDESE2, OLOGIC output 
stage high-speed clock; 

GTP OSERDES E2 has more ports "MIPI CTRL" than OSERDESE2, and outputs 
mipi (low speed/high speed) control signals; 

GTP OSERDES E2 has more ports "UPDO SHIFT" than OSERDESE2, and the 
UPDO position of OLOGIC has moved; 

GTP OSERDES E2 has more ports "UPD1 SHIFT" than OSERDESE2, and 
OLOGIC's UPD1 position has moved; 

Compared with OSERDESE2, GTP OSERDES E2 has more ports "TERM FB", 
terminal control output (to internal logic); 

Compared with GTP OSERDES E2, OSERDESE2 has more ports "OFB", 
ISERDESE2 and OSERDESE2 internal self-loop data transmission ports; 
Compared with GTP OSERDES E2, OSERDESE2 has more output port "TQ", 
the three-state control output port of OSERDES module 

diff used: 

GTP OSERDES E2 supports MIPI applications, while OSERDESE2 does not 
support MIPI applications. 
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GTP_IODELAY_E2 


IDELAYE2 Compared with IDELAYE2, GTP_IODELAY_E2 has more parameter "TDLY", 
which maps Tian2 HPIOTdelay function; 

Compared with GTP_IODELAY_E2, IDELAYE2 has more parameter 
"CINVCTRL SEL", which enables dynamic switching of CINVCTRL SEL port; 
Compared with GTP IODELAY E2, IDELAYE2 has more parameters 
"DELAY SRC", which selects the delay source and inputs it to IDELAYE2; 
Compared with GTP IODELAY E2, IDELAYE2 has more parameter 
"HIGH. PERFORMANCE MODE" to select high-performance mode or low 
power consumption mode; IDELAYE2 has more parameter 
"REFCLK FREQUENCY" than GTP IODELAY E2 to set the reference clock; 
Compared with GTP IODELAY E2, IDELAYE2 has more parameter 
"SIGNAL PATTERN", to choose whether to delay data or clock. 

Port differences: 

Compared with IDELAYE2, GTP IODELAY E2 has 
"DELAY SEL", delay cascading selection; 

Compared with GTP IODELAY E2, IDELAYE2 has more output port "C", which 
is the reference clock input port; IDELAYE2 has more output port "CINVCTRL" 
than GTP IODELAY E2, which is used to dynamically switch the polarity of C 
port; 

Compared with GTP IODELAY E2, IDELAYE2 has an extra port 
"CNTVALUEOUT", which is used to dynamically report the amount of delay; 
IDELAYE2 has more port "LDPIPEEN" than GTP IODELAY E2, enable PIPELIEN 
register to load data from LD pin; 

Compared with GTP IODELAY E2, IDELAYE2 has more ports "REGRST", which 
is an active high signal. When in "VARIABLE" mode, the value of the delay can 
be reset to the value in "IDELAY VALUE". 

Use diff: 

GTP IODELAY E2 can delay the input and output clocks, while IDELAYE2 can 
only delay the input clock and data; 

When IDELAYE2 is used, it needs to input a reference clock, but 
GTP IODELAY E2 does not; when IDELAYE2 is used, it must be used in 
conjunction with IDELAYCTRL. 


more output ports 


5.12.2. LVDS Difference Description 


LVDS usage differences are shown in the following table: 


Table 5-37 LVDS Usage Difference Description 
PG2T390H 


XC7K325T 


Supported line rates 


HR IO supported DDR mode rate of 1.0 Gbps 
and SDR mode rate of 0.5 Gbps; 

HP IO supports DDR mode rate of 1.4Gbps and 
SDR mode rate of 0.7 Gbps. 


HR IO supported DDR mode rate of 1.25 Gbps 
and SDR mode rate of 0.71 Gbps; 

HP IO supports DDR mode rate of 1.4Gbps and 
SDR mode rate of 0.71 Gbps. 


Terminal resistance at 
the receiving end 


100ohm termination resistance 


100ohm termination resistance 


Drive current 


HRIO  3,3.5,4.0,4.5 
HPIO  3,3.5,4.0,4.5 


Non-adjustable 


LVDS IP 


None 


Yes (SelectlO Interface Wizard) 
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LVDS receiver USE GTP ISERDES E2 When deserializing data, put} ISERDESE2 puts the advanced data in the 
ISERDES Difference the advanced data in the upper bits of the|lower bit of the parallel data when 
parallel data deserializing data 


1. GTP_IODELAY_E2 is delayed by an extension 
chain, and does not need to input a reference | 1. IDELAYE2 needs to input a reference clock 
LVDS receiver use clock; when delaying the input clock and data; 
IDELAY Difference 2. Each step of the input delay chain is about| 2. The delay of each step of the input delay 
10ps for coarse adjustment; each step for fine| chain: 1/(32*2*Frer), a total of 32 steps are 
adjustment is about 5ps, and there are 247 | adjustable. 

adjustable steps in total. 


5.13. HSSTHP Difference Description 


Table 5-38 HSSTHP Feature Differences 


Feature List PG2T390H XC7K325T 
RX margin analysis feature to provide non- 
RX Margin Analysis Under Development destructive, 2-D post-egualization eye 
scan. 
, : : " 
External calibration 200ohm calibration resistor (196 accuracy) KR SC Grieg VD diente) 
resistor pull-up to HSSTAVCC H H 


1.2V power supply. 


Requirements for on-board 


aowerriatle Consistent (both require no more than 10mVpk-pk) 


Supported Line Rate Range 0.6Gpbs^12.5Gbps 0.5Gpbs^12.5Gbps 
aa a rier Up to 412.5MHz Up to 412.5MHz 
frequency 
128b130b data format Support Not supported 
Full frequency point : soci 
| Achieved by switching PLLs Support 
scanning 
Five loopback modes are supported: 
PCS near-end loopback Four loopback modes are supported: 
PCS remote loopback (only through TXDrive Near-End PCS Loopback 
Loopback mode reg and RX sample reg in PCS) Near-End PMAL loopback 
PMA near-end parallel loopback Far-End PMAL loopback 
PMA near-end serial loopback Far-End PCS Loopback 


PMA remote loopback 


Register configuration 


. APB DRP 
interface 
SE EE 8/10/16/20/32/40/64/80bit 16/20/32/40/64/80bit 
Internal data bit width 8/10/16/20/32/40bit 16/20/32/40bit 
Supports 6tap DFE, which can be adaptively 
DFE adjusted, and supports low power 5-tap decision feedback equalization 


consumption mode at low rates 
Tx bit slip to ensure round latency is a 


Tx bit sli 
PEIR constant / 
Word Boundary Alignment Support word align function Comma detection and byte and word align 
RX supports x2,x4 channel bonding . 
S ts 12L bond 
bonding TX support x2,x4,x8 channel bonding RHED S 
PRBS One set of PRBS in PMA and one in PCS PCS PRBS 
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PCS PRBS Port Mode 


Support port enable 


Support port enable, select mode, plug error 


Constraints 


HSSTHP1, QUADO, 

HSSTHP Serial number HSSTHP2, QUAD1, 

sequence differences HSSTHP3. QUAD2. 

HSSTHP4 QUAD3 

lane based calls Support Support 
Reference Clock 

Support Support 


Sample constraint file 


Fixed templates available 


Varies with configuration point 


Supported by configuring the bit-inversion 


Only mode (msb first) register Support 
IP interface to select the Sibbo cn 
equalization mode PP PP 
System clock frequency 10-100MHz 0-175mHz 
5.14. PCle Difference Description 
Table 5-39 PCle Difference Description 
Feature List PG2T390H XC7K325T 


Support Rate 


Support gen1, gen2 two speeds 
(2.5Gb/s, 5Gb/s) 


Support gen1, gen2 two rates (2.5Gb/s, 
5Gb/s) 


Support linkwidth 


x1, x2, x4, x8 


x1, x2, x4, x8 


PCle LANE Connectivity 


(1) It is not recommended to use Q4 
LAN3^QA LANEO as PCle LANEO*LANE3 
in the case of x4, because this 
connection method does not support 
the downsize function and only 
supports working in x4 mode; 

(2) Does not support x2 configuration to 
work on LANE2 and LANE3 of 04. 
Other LANE connections are the same 
as those of competing products, see 
Table 5-40 for details 


No restrictions 


Supports both EP and RC modes 


Support 


Support 


maxplayload 


1288Bytes,256Bytes,512Bytes,1024 
Bytes Optional 


Gen2 x8 does not support 1024Bytes 


function, SRIOV support 


Support two functions, support 
SRIOV(6) 
(a virtual function) 


Only one function is supported 


legacy interrupt support 


EP Support: INTA, INTB 
RC support: INTA, INTB, INTC, INTD 


EP Support: INTA 
RC support: INTA, INTB, INTC, INTD 


MSI/MSI-X Support 


MSI support: up to 32 
MSI-X support 


MSI support: up to 32 
MSI-X support 


Power Management 


Support 


Support 
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Lane Reversal and lane Polarity 


ae Support Support 
Table 5-40 PCle Lane Recommended Connections 
PCIe Lane x1 x2 x4 X8 Corresponding pins 
(package FFBG900) 
Lane Q3, Lane? Q3, Lane? Q3, Lane? Q3, Lane? TX_P/N=L4/L3 RX_P/N-M6/M5 
Lane) Q3, Lane? O3, Lane? Q3, Lane? TX_P/N-M2/M1 RX_P/N=P6/P5 
Lane2 Q3, Lane1 Q3, Lane1 TX_P/N=N4/N3 RX_P/N=R4/R3 
Lane3 Q3, LaneO Q3, LaneO TX_P/N=P2/P1 RX P/N-T6/T5 
Lane4 Q4, Lane3 TX_P/N=T2/T1 RX_P/N-V6/V5 
TX_P/N-U4/U3 
Lane5 O4, Lane2 RX_P/N-W4/W3 
Lane6 O4, Lane1 TX_P/N-V2/V1 RX_P/N-Y6/Y5 
Lane7 O4, Lane TX_P/N-Y2/Y1 RX_P/N-AA4/AA3 


Note: Reference to competing material: "pg054-7series-pcie" version: November 19,2014; 
ug476 7Series Transceivers" version: v1.10 


5.15. ADC Difference Description 


Table 5-41 ADC Function Differences Description 


Function PG2T390H XC7K325T 
Calling method GTP primitives IP Cores/primitives 
ADC Resources ADC A/ADC B Dual Core ADC A/ADC B Dual Core 
IP: 39.0" 1000.0K 27255 int 
Sampling rate Up to 1M, even divisions only (27256) : Sal SE 
divisions 
22 ADCCLK Cycle conversion time + 4/10 

Conversion cycle 26 ADC sampling clock period weeks Period build-up time (auxiliary 


channel adjustable 4 or 10) 


External multiplexing mode is not 


External multiplexing Support external multiplexing mode 


supported 
Measurement range 1V 1V 
Sampling Mode Unipolar/Bipolar Unipolar/Bipolar 
Active control mode Support Support 
Number of dedicated channels 1 1 
Number of auxiliary channels 11 11 
Temperature detection function Support Support 
Temperature Conversion ADC Code*0.1219-273.15 ADC_Code*503.975/4096-273.15 


: : VCC/VCCA/VCC DRM/VCC CRAM VCCINT/VCCAUX/VCCBRAMVREFP/VREFN 
Voltage detection function 


Voltage Conversion ADC Code/4096*3 ADC Code/4096*3 
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Temperature/ 
Alarm function VCC/VCCA/VCC_DRM/VCC_CRAM EDAFEDD FO 
Whether the alarm threshold MM Sat 
supports settable PP PP 
ADC Offset/Gain error calibration Support Support 
Sensor Offset/Gain error 
calibration Not supported Support 
Average function None/16/64/256 None/16/64/256 
Table 5-42 ADC Parameter Differences Description 
Parameters PG2T390H XC7K325T 
Resolution 12 Bits 12 Bits 
DNL -1~5 LSBs +1 LSBs 
INL +4 LSBs +3 LSBs 
+4 LSBs, Bipolar 
+ 
Offset error +12 LSBs, Unipolar +6 LSBs 
Gain error +1% +0.5 % 
SNR/Fsampte=500KS/s, Fin=20KHz 58dB 60dB 
THD/Fsampte=500KS/s, 64dB 70dB 


Fin=20KHz 


Temperature measurement 


+4°C,-40°C~100°C. 


+4°C,-40°C~100°C. 


accuracy +6°C,100°C~125°G, £67G,-55*0125*G, 
Port Clock Freguency 8"104MHz 87250MHz 
Reference Voltage 1.255V 1.25V 
Supply voltage 1.8V 1.8V 


Table 5-43 ADC Port Difference Description 


PG2T390H XC7K325T Difference Description 
VA[1:0] Ve, VN Dedicated analog input port 
VA[1] and VA[0] form a differential pair, VA[O] is the negative side 
and VA[1] is the positive side 

VAUX [31:0] vauxp[15:0] Multiplexing analog differential input port (multiplexing IOB), IOB 
vauxn[15:0] needs to be constrained to 1.8V power supply standard, 
Channels 6,7,13715 are | VAUX[2*n+1] and VAUX[2*n] form a differential pair, 
blocked corresponding to the positive and negative terminals of port n 

respectively, Port 6, ports 11714 are shielded and unavailable 
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DCLK DCLK APB interface clock (8M*104MHz) 
8~250MHz 
DADDR[7:0] DADDR[6:0] APB Operation Address Bit 
DEN DEN, DRP enable signal Data transfer enable signal 
SECEN - Operation enable, initiate a read/write operation when high 
DWE DWE Write operation enable: O read, 1 write 
DI[15:0] DI[15:0] APB data input 
CONVST CONVST Active control signal, triggered sampling in active control mode 
RST_N RESET, active high System reset signal, active low 
LOADSC N - System control register download static configuration value 
signal, active low 
DO[15:0] DO[15:0] APB data output 
DRDY DRDY, Data ready Jtag operation flag, indicating that Jtag is performing APB 
operation through JAPB instruction, APB read and write execution 
end flag bit 
OVER TEMP OT Over temperature indication signal 
LOGIC DONE A EOC, End of conversion Signal for ADC status register update 
LOGIC DONE B EOS, End of sequence Signal for ADC status register update 
ADC CLK OUT - ADC operating clock transmitted to SRB 
DMODIFIED JTAGMODIFIED. Control register change flag, indicating that the control register 
JTAG write instructions to | has been written by Jtag-APB, and the APB operation has not yet 
DRP been performed, and JTAG pulls it high after completing the write 
operation 
ALARM[4:0] ALM[7:0] Alarm indication signal 
- CONVSTCLK Convert start clock input, for event mode only 
MUXADDR[4:0] For external multiplex mode, indicates the address of the next 
- channel in the seguence to be converted 
- CHANNEL [4:0] Channel selection output 
- BUSY ADC busy signal, pull high in ADC conversion 
- JTAGLOCKED JTAG lock signal, high validity 
- JTAGBUSY Indicates that a JTAG DRP interaction is in progress 
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Table 5-44 ADC Application Difference Description 


Applications 


PG2T390H 


XC7K325T 


Temperature 
detection 


Temp=ADC_Code*0.1219-273.15 


Temp=ADC_Code*503.975/4096-273.15 


Sampling 


1. When ADC_A and ADC_B work at the same 
time, you can choose to scan an auxiliary 
channel respectively; 

2. When ADC_A/ADC_B is used alone, if it is 
configured in 2-channel mode, the AVG=1 
setting is not supported when the frequency is 
divided by 2, otherwise there is a problem with 
the corresponding sampling rate 


1. When ADC_A and ADC_B work at the same time, 
only channels 0/8, 1/9 can be selected to scan in 
pairs, channels 0^7 are scanned by ADC A, channels 
8715 are scanned by ADC B; 

2. When ADC_A/ADC_B is used alone, if it is 
configured in 2-channel mode, when the frequency 
is divided by 2, it supports AVG=1 setting 


Alerts 


1. OR operation output without the highest bit 
of ALM signal; 

2. There is an OT signal anti-shake counting, and 
the OT signal has a delay; 

3. Set the ALM register and OT control bit to 1 
to enable the corresponding alarm; 

4. No over-temperature shutdown function; 
The effective bit of the alarm control register 
(setting the alarm threshold) is 12 bits, and the 
threshold calculation is the same as the 12-bit 
code conversion method for temperature 
measurement and voltage measurement 


1. The highest bit of the ALM signal is an OR 
operation output; 

2. No OT signal anti-shake counting, OT signal 
without delay; 

3. ALM register and OT control bits are set to 1 to 
disable the corresponding alarm; 

4. With over-temperature shutdown function, the 
method is to set the lower four bits of the OT upper 
limit register 53h to 0011; 5. The effective bit of the 
alarm control register (setting the alarm threshold) 
is 16 bits, and the threshold calculation and 
temperature measurement (1), measurement 
Voltage (2) 12bit code conversion method is 
different 


Port 


1. During read and write operations, 390H has 
two ports, DEN and SECEN, and the data 
transmission enable signal DEN needs to be 
pulled high at least two clock cycles ahead of 
SECEN (it can always be set to high level). When 
the SECEN signal is high, a read/write operation 
is started, and this signal needs to be set to low 
after DRDY is pulled high; 

2. LOGIC_DONE_A and LOGIC_DONE_B of 390H 
are respectively the register update signals of 
ADC_A and ADC_B conversion completion 


1. Only the DEN port is used as a read and write 
enable, and a read/write operation is started when 
the high level is high; 

2. Both EOC and EOS are updates to the status 
register at the end of the current conversion and 
seguence 


Clock 


1. APM interface clock is 17100MHz; 

2. 390H can select the internal osc clock or APB 
clock through the control bit; 

3. 390H only supports even freguency division 
from 2 to 256; 

4. 390H optional clock freguency division during 
calibration 


1. The interface clock DCLK is 8*250MHz; 

2. When there is no DCLK, automatically switch to 
the internal osc clock; 

3. Support integer freguency division from 2 to 255; 
4. The clock freguency division in the calibration 
process is not optional 


Register 


1. Select the internal and external reference 
source through the control bit VREF; 

2. For the maximum and minimum value 
registers, 390H stores the value that exceeds 
the set threshold after power-on or reset; if the 
current detection value does not exceed the 
threshold, it is the default value, and if it 
continues to exceed the threshold, it will be 
continuously updated to the current value; 

3. The data format of the ADC offset and gain 
registers is shown in Figure 5-1 


1. Connect the external reference pins VREFP and 
VREFN to ADCGND to select the internal reference 
source; 

2. The maximum and minimum value registers store 
the maximum and minimum values recorded after 
power-on or reset; 

3. The data format of the ADC offset and gain 
registers is shown in Figure 5-2 
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(16bit ADC Code)*503.975 
65536 


Note: 1. XC7K325T temperature threshold conversion formula: Temp upper /lower( °C) = - 273.15 
2. XC7K325T Voltage threshold conversion formula: Voltage upper/lower(V) — eg * 3 


D15 DIA D13 D112 DI11 DI10 DI9 DIS DI7 DIG DIS DI4 DIS DI2 DI DIO 


ADC A/B offset | Sign Magnitude[11:0] 


DATA[12:0] 
"———— —— má" 
DATA[7:0] 
Figure 5-14 PG2T390H ADC offset and gain register data format 


Di15 Dii4 ONS DI12 Diti DITO Dis DIS DB DE DIS Da DIS DR DW DIO 


DATA([11:0] ADC A Supply Offset (08h) 


DATA[11:0] ADC A Bipolar Offset (055) 


MA G[5:0] ADC A Gain (O An) 


DATA[11:0] Note ADC B Supply Offset (20h) 


DATA[11:0] Note ADC B Bipolar Offset (21h) 


MA G[5:0] ADC B Gain (22h) 


Figure 5-15 XC7K325T ADC offset and gain register data format 


5.16 DDR Difference Description 


Table 5-45 DDR Difference Description 


Feature List PG2T390H XC7K325T 


IO Features Supports up to DDR4 Supports up to DDR3 

Particle device coverage | HP BANK supports DDR3, DDR4; Select IO supports DDR3, DDR2, QDRII+, and 

type HR BANK supports DDR3, DDR2, LPDDR. RLDRAM II, RLDRAM III, LPDDR2 
The UI supports DDR3 Micron 41J series 
1G~4G, 15E speed grade components, which 
can be customized to configure devices up to 
8G; DDR4 Micron 41J series 8G, 15E speed 
grade particles, which can be customized to 
configure other capacity devices. 
It supports up to 8 AC Timing configurable 
items, and the parameters of the two MAC 
layers are different. It supports up to 10 configurable AC Timing 
The address supports up to 8Gb; items; the address supports up to 8Gb; the 
The highest bit width supports x64 and|bit width supports up to x72. 
theoretically supports x72, which has not 
been tested. 


Micron 41J, 41K series 1G^"4G, 187E^107 rate 
grade components, custom configuration 
devices 


Optional Memory Part 


Configurable Controller 
Parameters 


HP BANK DDR3 supports up to 1866 Mb/s, 
additional technical support is required by 
contacting the manufacturer 

HR BANK DDR3 supports up to 1066 Mb/s. 


HP BANK DDR4 supporting up to 1866 Mb/s; 
Maximum speed class HP BANK DDR3 supports up to 1600 Mb/s; 
HR BANK DDR3 supports up to 1066 Mb/s. 


Operation Mode UI Support Controller- PHY/Only PHY UI only supports Controller PHY 
PHY to Controller Clock 
pipes ja EFE 41 4:1/2:1 
Ratio 
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Multi-Controller Support 
Number Quantity 


Supports a maximum of 10 controllers to be 
tested, and the UI cannot be directly 
configured 


Supports up to 8 controllers with 
configurable UI 


AXI Interface 


Support 


Support 


Ordering Technology 


Under Development 


Normal/Strict 


Input Clock Configuration 


UI not supported (to be described in IP UG) 


35 selectable inputs, single- 
ended/differential 


Burst Type 


Sequential supported by default, Interleaved 
under development 


Support Sequential/Interleaved 


Drive Impedance/ODT 
Configuration 


Support 


Support 


Memory Address Mapping 


B-R-C supported by default, under 
development 


Support R-B-C/B-R-C 


Debug Signal Control 


DDR4 IP can be configured through UI. 
DDR3 IP cannot be configured through UI. It 
can be configured to be done. During 
development, debug core function and serial 
port debugging function will be added later. 


Configurable, embedded ILA core 


Internal Vref Configuration 


Supported but not optional for UI (internal 
Vref is still in beta and not recommended for 


Supported and optional 


configuration 


development 


now) 
: . The default configuration is controlled by ; 
Int | ADC Conf t Opt | 
nterna onfiguration Debug BUS ptiona 
Low power consumption Not supported at this stage, later Support 


Pin/Bank Configuration 


Support referral mode, user import mode 


development allows Pin Swapping 


Support referral mode, user import mode 


development allows Pin Swapping 
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6. Compatible design considerations 
6.1 HPIO BANK IO Arrangement Differences Explained 


(1) Competitor HPIO Arrangement 


The competing HPIO BANK IO arrangements are as follows: 


SIb 
OMINZ 
usc 


DYSZ 


o 
o pc 


C) 
1210 groupO 1210 group1 || BKCL+DCI CONTRAL || 12IO group2 || 1210 group3 


Figure 6-1 Competitive HP IO BANK Arrangement 
When the competitor uses DCI cascade function, the VRN of the master BANK is connected to the reference resistor 
to VCCO and the VRP is connected to the reference resistor to GND, while the VRN and VRP of the slave BANK do not 
need external 50 ohm reference resistors, so that the free VRN and VRP can form DDR3/ 4 address and command 
control groups. 


(2) PG2T390H HPIO Arrangement 


The PG2T390H HPIO BANK IO arrangement is as follows: 


292457 
22MINC 
22MINC 
DDYSZ 


1210 groupo 1210 group1 || VRN | BKCL+RESCAL | VRP || 1210 group2 || 1210 group3 


Figure 6-2 PG2T390H HP IO BANK Arrangement 


The VRN and VRP are located in the middle, near the DCI calibration control circuit RESCAL, to maximize the 
calibration match. 


(3) Explanation of arrangement differences 
The main differences caused are as follows: 


At the software level, the user will be presented with different IO resource arrangements from competing products; 
VRN is not used as a reference IO, it is a single user IO, and VRP is a reference IO; 

VRN is changed from a group with groupO to a group with group1, and VRP is changed from a group with group3 to 
a group with group2; when DCI is cascaded, the main bank VRN does not need an external reference resistor and 
can be used as a user IO, and VRP is connected to a reference resistor 2400 to ground, from BANK VRN and VRP can 
form address or command control group with group1 and group2 respectively.. 


VV Y 


7. Power Consumption Difference Analysis 


Regarding the power consumption value, under the same circumstances, the evaluation value is increased by about 
30% relative to the evaluation value of the competition. The actual increase is based on the actual chip test results. It is 
recommended to add 30% margin to the power consumption value of the competitive products when making the 
board. 
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8. Device Packaging 


The package size is fully compatible; the pin definition of PG2T390H is fully compatible with XC7K325T. For specific 
pin comparison, please refer to "PG2T390H_FFBG900 Pin Comparison Checklist". 


Table 8-1 Comparison of Package Differences 


Feature List PG2T390H XC7K325T 
. Typical values Typical values 
PAO AEF 31x31mm Pitch 1.0mm 31x31mm Pitch 1.0mm 
Heat sink protrusion area 23.68x23.68mm 27x27mm 
Package Height Typical value 3.15mm (tolerance +/- Typical value 3.15mm (tolerance +/- 
0.2mm) 0.2mm) 
8JA = 9.7*C/W; QJA(°C/W) 9.7 
EE 0)8-3.7"C/W; a1B(°C/W) 2.8 
8JC=0.2°C/W 8JC(°C/W) 0.26 
Pin Definition See "PG2T390H_FFBG900 Pin Comparison checklist 
Solder ball size 0.6+/-0.1mm 0.6+/-0.1mm 
Solder ball composition SAC305 (Sn96.5%Ag0.5%Cu3.5%) Sn/Ag/Cu 


The peak heat-resistant temperature of 
the package meets 260°C. 


ieat resistance Minimum time above 217°C can reach / 
90s 
Short-term pressure: 100g/ball; 
Long-term pressure: 30g/ball; 
; The cover torque meets 50kg; 
Pressure resistance / 


The cover tension meets 35kg; 

The shape of the cover is stepped with 
hat-shaped cooling fins 
Length*width*thickness-322.6x135.9x1 
Tape/Tray tray size and spacing 2.19mm / 
Spacing — 30.80mm 


9. ESD Differences 
ESD 390H XC7K325T Scope 
120004 ge y T 
HRM IO igurati i inpu 
+500V +1000V Vccao crc and configuration of dedicated input I/O 
CDM IO +350V +250V All user UO 
CDM_SERDES +250V +250V CDM, HSST Dedicated IO 


10. Reference Documents 


PG2T390H Hardware Design Checklist (v0.1) 
PG2T390H-FFBG900_Pin Map" (20200716) 
ds180 7Series Overview" (v2.6) 

ds182 Kintex 7 Data Sheet" (v2.18) 

ug470 7Series Config (v1.13.1) 

ug471 7Series SelectlO (v1.10) 

ug472 7Series Clocking (v1.14) 
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ug473 7Series Memory Resources (v1.14) 

ug475 7Series Pkg Pinout (v1.18) 

ug480 7Series XADC (v1.10.1) 

ug476 7Series Transceivers" (v1.10) 

Edition of pg054-7series-pcie: November 19, 2014; 


11. PG2T390H Problem Summary 
1. Does DRM support hard ECC and does it take up DRM storage space? 


Answer: The structure of competitive ECC is shown in Figure 11-1. 64bit data and 8bit parity bits are stored in the 
BLOCK RAM memory in ECC mode. 


ROADORECC(8:0] 


Figure 11-1 Top-Level View of Block RAM ECC 


The DRM of PG2T390H is configured as SDP 512x72 memory in single 36K mode and supports ECC. Its structure 
diagram is shown in Figure 11-2. In ECC mode, 64bit data and 8bit parity bits also need to be stored in the storage 
space of DRM middle. The way of reading and writing is, write data WD[63:0] = (DB1[16:9,7:0],DA1[16:9,7:0], 
DBO[16:9,7:0],DAO[ 16:9,7:0]; read data RD[71:0] = {QB1,QA1,QB0,QA0}, where: {QB1[16:9,7:0],QA1[16:9,7 :0], 
QBO[16:9,7:0],QA0[16:9,7:0]} are 64-bit read data in this mode, {QB1[17,8],QA1[17,8] , QB1[17,8], QA1[17,8]} are ECC 
check code output. 


SC_ECC_WREN 


— 4 
(DB1[17,8],DA1[17,8], 
DB0[17,8],DAO[17,8]) ls, 7 — sin |-|Ü/ECC SBITERR 
1 
ECC INJ SBITERR ————À ` LES SC_OREA/B[0] 
ECC_INJ_DBITERR | ECC L—8 Core € 4 CH 
ND | Encoder ECC_PARITY[7:0 x *-| p |-|O/ECC DBITERR 
64. | 64 a 
Wp[63:0] — — 
| (DOMB1,DOMA1, — 
DOMBO,DOMAO) SC_OREA/B[0] 
1 1|72 
SDP 512x72 | of *7 RT ORDI71:0] 
ADAO[13:5] ECC RD EN SC OREAPB[O] 
19, 
ADBO[13:5] " L Ain | J0JECC RADDR[&:0] 
— SC OREA/B[0] 
Figure 11-2 ECC structure 
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2. Difference in slave serial mode? 
Answer: The highest frequency of competing products is 100MHz (refer to ds182(v2.18) table71), the highest 


freguency of PG2T390H is 50MHz, and the interface is compatible. 
The schematic diagram and typical timing of the serial interface of competing products are shown in the figure 


below 


See Configuration Banks Voltage Select 
secon for appropriate connection. 


neg ura$on 
Memory 
Sousce 
55 
H] 
ER 
$2 
a5 


Mastar CLK Ba gna Her 


ADDRES 

HE CE.O CED TIS C CD eem een (/////////// 

HE LEE, ee Ge Ker Gen TTT 
OEN Dai 


i Bits dida d an Dau Eige af CAK 


a WA I LM MI yn 
e an a unge 


Figure 11-4 Competitive Slave Serial Timing 


PG2T390H The diagram and typical timing of the slave serial interface are shown below 
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VCCIOCFG 


INIT_FLAG_N 
CFG_DONE 
RSTN 


VCCIOCFG 


MODE[2] 
MODE[1] 
MODE[O] 


390H 


CFG_CLK 


DI 


Figure 11-5 PG2T390H Slave Configuration Interface Schematic 


| Ten > 384ns ` T^ Sims 


RST_N | se Tinracux >200us 
| Tosu > 
INIT_FLAG_N Ee de ERE) 
| 2s Tos ZOns | 
CFG CK pog IA FON FA 
e | deem eg Y Y Y Y ae Jed Y AA 
CFG DONE 


Figure 11-6 PG2T390H Slave Serial Timing 


3. Xilinx has a serial NOR FLASH programming mode, is there any difference. 


Answer: See configuration UG050005, the interface connection and timing of competing Master SPI X1 mode are 
shown in the figure below. 


See Con$gum$on Barks Voltage 


Figure 11-7 Competitor Master SPI Interface Schematic 
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"- | EE mm 


DIN (Normal Read) Beem Data 


DIN (Fast Read) 


MI 


DONE 


Configuration Mode | User Mode 


Figure 11-8 Competitor Master SPI Timing 


The PG2T390H Master SPI X1 mode configuration interface and timing are shown below. 


VCCIOCFG 


INIT FLAG N 
WA CFG DONE 
RSTN 


VCCIOCFG 
VCCIOLS 


MODE[2] 

MODE[1] 

MODE[0] 
F 


VCCIOCFG 


S SPI 
p Flash 


Q 


Figure 11-9 PG2T390H Master SPI Interface Schematic 


Tasm > 384ns | TPL <llms| 


RSTN | Ken | 


—  *—— Ticck =400ns 


INIT FLAG N i he | 


CFG CLK 
FCS N 
D[o] —- i NN: SS ee — oe = d bom X X 

Di — HE i E X | x X XC X Pg 


N / 
Tosu >9.5ns .— — — — 
N Tou =Ons 


Figure 11-10 PG2T390H Master SPI Timing 


4. Is the PLL resource the same as competing products? What is the correspondence between GPLL and PPLL and 
the CMT of competing products? 

Answer: The number of PLL resources is the same as that of competing products. GPLL corresponds to MMCM in 
CMT, and PPLL corresponds to PLL in CMT. 10 each for GPLL and PLL. 


5. Are the number and distribution of DDR3/DDR4 pins consistent with competing products, and is the pin delay 
time provided? 
Answer: The IO BANK of the PG2T390H device is divided into HRIO BANK (L1~L7) and HPIOBANK (R5~R7), among 


PG2T390H-FFBG900 Product Analysis 
https://innek.ru/ 64/68 Report 


^Y LA p 
D YA Zo 11. PG2T390H Problem Summary 


which HR BANK only supports DDR3, and HP BANK supports both DDR3 and DDR4. The number and distribution of pins 
of HRIOBANK and HPIOBANK are consistent with those of competing products. For the pin list, see 
"PG2T390H_FFBG900 Pin Comparison Checklist". 

When HR BANK supports DDR3, DDR3 applications can be placed in any continuous HRIO BANK; but still need to 
follow the DDR3 pin allocation rules of competing products. When HPIO BANK is used as DDR3/DDR4, the group 
position of SRIO (VRN, VRP) is different from that of competing products. For the difference analysis, please refer to 
Chapter 6.1 of this difference report. DDR3 and DDR4 support up to 3 consecutive BANKs, 64bit applications. When the 
application rate of HPIO BANK ddr3 is greater than 800Mbps, an external reference voltage needs to be connected, and 
the reference voltage needs to be connected to a dedicated pin; HPIO BANK ddr4 application does not need to use an 
external reference voltage; the reference clock needs to be connected to a dedicated clock pin. 

See PKG for pin delay information. 


6. Provide the DDR4 design requirements of the chip. 

Answer: The general pin classification is consistent with DDR3, divided into DQS group and dedicated clock, 
resistance reference pin; when DDR4 is applied, the resistance reference pin VRP is connected to a 240 ohm resistor to 
ground, and VRN is suspended. Please refer to the PKG document for usage as a common IO. 


7. Can all NC pins be connected randomly? Including connecting power and grounding? Can it be connected to 
MGTAVTT like competing products? MGTRREF_115 and DCI external resistance are different from competing products? 
Can it be made the same? 

Answer: The NC pin of PG2T390H corresponds to the MGTAVTTRCAL_115 pin of XC7K325T; the competing product 
is connected to MGTAVTT, and the pin of PG2T390H is NC on the package, which can be connected arbitrarily without 
any influence. Due to the different circuit design structure, the resistance value of the MGTRREF_115 external resistor 
is different from that of competing products, which cannot be consistent. See Table 5-38 HSST difference description 
for the external calibration resistor. When making the board, you need to pay attention to compatibility here. HP IO 
needs to support DDR4, so the resistance value of the DCI external resistor is different from competing products. 


8. Is the pin distribution of HSST consistent with competing products? Please provide external matching circuit and 
AC coupling requirements. 

Answer: HSST pin distribution is consistent with competing products. The calibration resistance input pin of the 
terminal resistance calibration circuit needs a 200 ohm (accuracy 1%) resistor to pull up to a 1V power supply, the 
resistance is close to the pin and the wiring resistance at both ends is minimized. External matching circuit and AC 
coupling requirements are the same as XC7K325T, see "PG2T390H Hardware Design Checklist" for details. 


9. The 100nF capacitor of the power pin of XC7K325T is integrated into the chip. Is the design of PG2T390H 
consistent? The filter capacitor requirements for each power supply need to be provided. 

Answer: The package of the PG2T390H device integrates On-Chip capacitors on the key power supply (including the 
HSST power supply). The on-chip capacitance value is specified with reference to competing products, and the final on- 
chip capacitor size will be adjusted according to the simulation results of the package power supply. 

In PCB design, Serdes power supply capacitor requirements are consistent with competing products, and each 
power supply of each QUAD is connected to a 4.7uf filter capacitor. 


10. How to deal with unused HSST power supply, reference clock and input pins (including the treatment of unused 
channels when 2 channels are used in a quad)? 325T is suspended, what will happen if PG2T390H is also suspended? 
Answer: The .HSST power supply of PG2T390H is not divided by QUAD, the same power supply of all QUADs is 
connected together. When the user uses the serdes function, the HSST power supply must be fully powered; when the 
serdes function is not used, the HSST power supply can be grounded or suspended, preferably suspended. When the 
reference clock is not used, it is suspended; if Rx is not used, it can be grounded or suspended, preferably grounded; 
when Tx is not used, it is suspended. 


11. Compared with competing products, the two pins of the calibration circuit have changed from (MGTRREF, 
VMGTAVTTRCAL) to (HSSTRREF, NC). What is the reason for this change? After the change, is the external circuit design 
still consistent with competing products, and the NC is suspended, or is it connected to the calibration resistor 
(VMGTAVCC)? If so, are there any equal length and impedance constraints on the external PCB traces of the correction 
resistor circuit? 

Answer: The HSST calibration circuit of the PG2T390H device is the same as the HSST calibration circuit of the 
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PG2L100H device; HSSTRREF is connected to a 2000hm+1% resistor to HSSTAVCC; the MGTRREF pin of the competitor 
is connected to a 1000hm+1% resistor to MGTAVTT (1.2V) % resistance; there are differences in the way the two are 
handled. The NC terminal is not connected to any signal inside the package, so it can be processed arbitrarily. 

The traces at both ends of the 2000hm resistor connected to MGTRREF should be smaller than the 0.10hm resistor, 
and there is no constraint of equal length. 


12. Does HSSTREFCLK support QUAD(n-1), QUAD(n), QUAD(n+1)? 
Answer: Yes, the function of HSSTREFCLK is the same as that of competing devices, and it can drive the QUAD where 
it is located and the two adjacent QUADs, namely QUAD(n-1), QUAD(n), and QUAD(n+1). 


13. Is there a phase noise jitter requirement for HSSTREFCLK? 

Answer: For the phase noise of a 100MHz reference clock, the requirements are as follows: -120dBc/Hz@1Kkz, - 
135dBc/Hz@10KHz, -145dBc/Hz(9100KHz, -150dBc/Hz@1MHz, -150dBc/Hz(95MHz. When the above phase noise 
requirements cannot be met, the phase noise requirements of XILINX's GTY can be relaxed: 


REFCLK=156.25MHz 


100KHz dBC/Hz 


14. HSSTAVCC, HSSTAVTTPLL These two power supplies are different from the detailed descriptions of competing 
products. The competing product's MGTAVCC is an analog power supply for analog circuits, including PLL, sending and 
receiving analog circuits; what are the specific differences? Will it affect the supply current of these two power supplies? 

Answer: HSSTAVCC is a 1V power supply. The power supply of most modules inside HSST comes from 1V (including 
PLL, receiving, and transmitting). HSSTAVTTPLL is 1.2V, which only supplies power to some bias circuits. Will exceed 
200mA. 


15. When all serdes of 4 banks are used, is the current of HSSTAVCC greater than HSSTAVTTPLL? 
Answer: Yes, the power supply of most modules inside HSST comes from HSSTAVCC, and the current of HSSTAVCC is 
much larger than that of HSSTAVTTPLL. 


16. Is the number of OPLLs and CPLLs inside the SERDES the same as that of competing products? What is the line 
speed range supported respectively? 

Answer: Serdes is internally composed of HPLL and LPLL (please pay attention to the difference in the names 
communicated with users, OPLL and CPLL are the names of competing products), 1 HSST contains 1 and HPLL and 4 
LPLLs are consistent, and HPLL can support a wide range (2.5Gbps-12.5Gbps), LPLL can support (0.6Gbps-6.6Gbps), 
choose HPLL at the same freguency, the jitter is smaller. 


17. Is there any problem with the following serdes configuration? 


HSSTREFCLK1: floating 
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HSSTREFCLKO: 156.25M 


ES 
HSSTREFCLK1: floating 
Er” ie hard core 
a 
HSSTREFCLKO: 100M 


18. VCCADC_0 difference? Can PG2T390H be connected to VCCAUX when not in use? What is the impact? 

Answer: There is no difference in the connection of VCCADC, connect to VCCAUX when not in use. It cannot be 
suspended or connected to GND, which is consistent with competing products. The description in the pin checklist has 
been updated. 


Answer: Yes. 


19. Does the 1.2V VCCIO BANK support LVDS or LVPECL level? How to handle differential input clocks? 
Answer: The differential support is the same as that of XC7K325T, IO does not support LVPECL, LVDS supports 
LVDS25 in HR, and HP supports 1.8V LVDS. Can support external LVDS differential clock input. 


20. Does the PCIE X8 hard core support two-way X4? Can the hard core using PCIE only be used on a specific QUAD? 
Answer: The hard core does not support the use of two-way X4. There is no restriction on a specific guad, but it is 
easy to close the timing with the nearest one. 


21. Is there native X2 limited to laneO/lane1 or lane2/lane3? 
Answer: X2 needs to be limited to laneO/lane1 or lane2/lane3 


22. When SCBV is connected to GND, must the voltages of VCCIO_CFG, VCCIOL5, and VCCIOL4 be less than or equal 
to 1.8V? 
Answer: yes 


23. Is the function of the input pin with clock function the same as that of competing products? Are the functions of 
GSCLK and GMCLK pins the same as those of SRCC and MRCC? 

Answer: The clock pins are consistent with competing products, GSCLK corresponds to SRCC, and GMCLK 
corresponds to MRCC. 


24. Is the peak-to-peak ripple requirement for digital power supplies +-5%? 
Answer: The 1.0V power supply of digital power supply requires 2396; 


25. Does the IO level support DIFF HSTL | 18? 
Answer: support 


26. If the VREF pin is not used, what voltages are available for the internal reference voltage VREF? 
Answer: Vref only supports 0.5 times VCCIO. 
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27. Do the configuration pin levels follow VCCIO CFG? 

Answer: The level of the dedicated configuration pin follows VCCIO CFG; the level of the multiplexed configuration 
pin needs to follow the VCCIO of the corresponding configuration bank (mainly in the two banks of L4 and L5). When 
the voltage required for configuration exceeds 1.8V, the SCBV pin needs to be connected to VCCIO CFG; when the 
voltage required for configuration is lower than 1.8V (including 1.8V), the SCBV pin needs to be connected to GND. 


12. Contacts 
KOHTaKTbI AVIA TEXHNYECKNX N KOMMepueckux BONPOCOB 
OOO «MH3Kk» 
r. CaHkT-Netep6ypr, yn. fl6n0ukoaa, D. 20, nnTep A, od. 504 
contact@innek.ru 
+7 (812) 200-40-37 


KommeHTapnn n npegnoxeHna no nepeBoAy NUWUTe Ha NOYTY 
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